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MOBILIZATION OF PETROLEUM 


Wiican the outcome of the war in Korea, it will have a far-reaching effect on opera- 
tions in the petroleum industry. Already plans are being drafted in Washington for govern- 
ment-industry cooperation similar in set-up to that which prevailed in the last war. A system 
of war priorities and controls on critical materials soon may be put into effect. 


One aspect of such a system of vital concern to the industry is assurance of obtaining, 
and the dire need for, an adequate supply of steel for its operations. The Independent Petro- 
leum Association of America is leaving no stone unturned to emphasize this need and to 
bring it to the attention of Washington. Petty, in his Washington report on page A-8 of this 
issue, says regarding steel that the military seems thoroughly convinced that allocating sufh- 
cient steel and other material to production, transportation, and refining is of prime impor- 
tance. Firm in this belief, the military is prepared to press its demands for top priorities for 
all that is needed by the petroleum industry to meet war requirements. 


In addition to having the support of the military on the necessity for adequate steel or 
petroleum operations, there is an encouraging announcement from the U. S. Steel Corpora- 
tion. It has just announced that its steel-making capacity will be increased by 1,660,000 
ingot tons annually through an improvement program to be instituted at the Pittsburgh and 
Chicago district plants of Carnegie-I]linois Steel Corporation, its principal steel-making sub- 
sidiary. This program is scheduled for completion as rapidly as possible and should increase 
the annual steel capacity of U. S. Steel to 1,215,000 tons within a year. The additional 
445,000 tons capacity will be available by the fall of 1951. 


On whether hostilities can be confined to Korea will depend the course of events in the 
immediate future. All indications point to our being on a war footing for a long time, and 
that we must be prepared for any eventuality. One ever-present danger spot is the Middle 
East. What happens there is the big “if” in the petroleum picture. A break-out of hostilities 
there would probably shut off petroleum supplies from that region. In such an event the task 
of supplying petroleum needs for another world war would fall on the Western Hemisphere. 
This is a potential sequel to the war in Korea that makes it imperative we have a vast back- 
log of immediately available oil reserves. To this end, and in the national interest, the indus- 
try must devote itself.—K.C.S. 
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Scanning WASHINGTON’S OIL HORIZON] | 


By MILBURN PETTY 


A charter for another Petroleum Administration for War, 
providing for complete control of the petroleum industry 
from well to filling station, has been drafted. It will be ready 
for promulgation—when and if needed—as soon as Con- 
gress enact’ the basic legislation for wartime controls. 

First choice to head this new PAW is Ralph K. Davies who 
ran a similar agency throughout the last war. The staff 
would also be drawn from the petroleum industry. 

This time, according to the plans of Secretary Chapman, 
all the oil controls would be administered by this one agency 
set up within the Interior Department. 

Secretary Chapman has been successful, so far, in beating 
off the encroachment of other agencies. President Truman, 
backing up Chapman, recently wrote all interested agencies, 
reminding them that the job of coordinating the govern- 
ment’s oil activities had been delegated to the Interior De- 
partment under his letter of May 3, 1946. And that policy 
still stands, Truman added. 

Through the National Petroleum Council, the industry 
has endorsed the plan for another PAW, if war comes, and 
for continuance of the government-industry partnership, 
which operated so successfully in the last conflict. The NPC 
has recommended that the Council, as well as the Military 
Petroleum Advisory Board (headed by Bruce K. Brown, 
Pan Am-Southern), be merged into a wartime advisory 
agency such as Petroleum Industry War Council last time. 

Meanwhile, Brown’s MPAB is busy trying to solve the 
dilemma of supplying alkylates to the avgas plants and buty- 
lenes for synthetic rubber. It appears certain that this will 
require exchanges and other steps needing antitrust law 
clearance. So, one of the first steps will be to obtain a green 
light on this, either from the Department of Justice or 
through legislation. 


>» Avgas. Two ways of channeling more alkylate to the 
military for 100-plus octane requirements were suggested 
by Bruce Brown when asked for his idea. First, the “spec” 
for aviation gasoline used by the commercial airlines could 
be changed to permit 4.6 cc of tetraethyl lead instead of the 
present minimum of 3 cc. Second, there is something like 
10,000 to 20,000 bbl daily of alkylate going into motor fuel 
that could be diverted to military avgas. 


>» Octane Cut, It seems certain that the octane ratings of 
high test motor fuels, whether sold as premiunr or regular, 
will have to be cut back either by government regulation or 
a government-sponsored voluntary agreement, if the antici- 
pated requirements of military avgas in the next 6 months 
are to be met. Such a step would also tend to increase the 
supply of butylenes to make butadiene for synthetic rubber. 


> New Plants. The “quickie” arrangements, such as trad- 
ing avgas components, adopted early in the last war may 
suffice to meet demands of the Korean campaign. But they 
would be inadequate if Russia should launch World War 
[II. And this is a dire possibility against which the military 
is preparing. The only answer is to construct more plants. 
\t the close of the last war, there were 56 alkylate plants 
with a total capacity of 176,000 bbl a day. Today, there are 
between 35 and 40 alkylate plants. 


> Steel. The military seems thoroughly convinced that allo- 
cating sufficient steel and other materials to production, 
transportation, and refining is of prime importance. They 
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_ are prepared to press their demands for top priorities for 


all that is needed by the petroleum industry to meet wa:-oil 
demands, 

Mindful of the last war’s lesson, when some oil lea:ers 
thought there were plenty of wells already drilled and, as a 
consequence, steel supplies were grabbed up by other indus. 
tries, the IPAA quickly put in a claim for the steel needed 
to maintain drilling, writing directly to President Truman. 


> East-West Line. Already, there is a revival of talk about 
a “big inch” pipe line to move Texas crude to California, 
a project that was several times considered in the last war. 
With other supplies crowding the rails, there would not be 
much room for tank cars. Also, there is about 500,000 bbl a 
day of West Texas crude shut in now, much of it being sweet 
crude. The argument is made that such a line should be 
planned now and begun if the Far East hostilities expand, 
so there would be ample crude supply to supplement Cali- 
fornia supplies a year or so hence as needed. 


>» Naval Reserves. Elk Hills (California) Naval Petro- 
leum Reserve, with between 600 and 700 wells ready io pro- 
duce, probably could sustain a production of at least 75,000 
bbl a day compared with a top of 65,000 bbl a day last time. 
Meanwhile, the talk of declaring the offshore submerged oil 
lands to be “naval reserves” has died down, although the 
military is anxious that development of these important 
areas be continued. 


> Tidelands Bill. Senator O’Mahoney (D, Wyoming) has 
introduced an interim tidelands oil bill that would validate 
Texas and Louisiana leases issued prior to December 21. 
1948, filing date of the tidelands suits against these iwo 
states. It would also make the Secretary of the Interior the 
“receiver” to administer all offshore submerged lands, put- 
ting payments of rentals and royalties into a special fund 
in the Treasury. Also, he would be empowered to issue 
leases with a flat 12 per cent royalty on lands in the Gulf 
off Texas and Louisiana for three years. 


If no interim legislation is enacted, as appears to be the 
prospect now, Secretary Chapman may attempt to apply ihe 
Minerals Leasing Act to the offshore lands, Failing in that, 
Chapman believes that his only recourse then would be to 
contract with the present operators for continuance of oper- 
ations at “cost” with balance of proceeds from the sale of 
this oil going into an escrow fund for future disposition by 
Congress. 


> Price Probes. War or no war, the threat of price investi- 
gations still hangs over the oil industry. Department of 
Justice has advised the Idaho senators that the DJ is now 
making an inquiry into oil prices in the Rocky Mountain 
area. The DJ has “several” such investigations under way 
but has no objection to the Senate Judiciary Committee also 
making its own price study, Senator Ferguson (R, Mich- 
igan) has been advised. 


> Pipe Line Tariffs. New policies for many other pipe 
lines may be foreshadowed by the new tariff filed by the 
Service Pipe Line Company (formerly Stanolind), which 
abolished minimum tender requirements and reduced from 
8 to 5 per cent the deduction for losses in transit on natural 
gasoline mixed with straight crude. Some 18 other lines 
concurred in the tariffs filed by the Service Pipe Line, which 
transports for 32 refineries besides the 5 plants of Indiana 
Standard, its parent company. 


THE PETROLEUM ENGINEER, August, 1950 





| The Worlds Best Dressed Y-BELT F 






























for 
oil 
ers 
Sa 
us- 
led 
an. 
yut 
ia j 
se Hirre’s a v-Bext that always wears a jacket— 
be an exclusive protective jacket that keeps out 
la dirt and abrasive dust, prolonging belt life. The 
straight sidewalls of U. Ss. RAINBOW V-BELTS grip 
7 the grooves for complete contact the full height 
sia , 
k. of the belt, providing extra pulling power. The 
unique Equa-Tensil Cord Section makes sure 

m that each cord pulls its balanced share of the 
0- load so that the belt can absorb rougher shocks, 
0 take heavier loads. 
e. Telephone your U.S. Rubber V-Belt specialist. 
: He will show you how to make every belt in 
e 
nt 

EQUA-TENSIL CORD SECTION 
* 1. Top rubber cushion in 
te closely engineered balance with 
l the lower section ... to keep 
‘ cool under constant 
0 stretch and turn. 
. 2. Equa-Tensil Cord 
t- Section—all cords scientifi- 
d cally placed, each pulling 
e its full share of the load. 
If 3. A sturdy level cushion 

for the Equa-Tensil Cord 

Section provides structural 
e firmness for V-grooves and 

over the flat pulley of 
. V-to-flat drives. 
, 
0 
' multiple assemblies pull its full share of the 
| load. By making use of this ‘‘U. S.” service, you 
; can make sure that every belt will run smoothly 
| on the sheave. 
- ' , 
f United States Rubber engineers have designed 
" so many different V-belts that today, if you want 
1 a “special” in a hurry, chances are it can be 
y obtained without making a new mold. Write to 
, address below. 


PRODUCTS OF 


“NITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION e« ROCKEFELLER CENTER, NEW YORK 20, N. Y. 





Thi PETROLEUM ENGINEER, August, 1950 A-9 






























w HI bALIGATS In O1LDOM 











>» No Gas Rationing. American 
motorists won’t have to worry about 
gasoline rationing—yet. Whether they 
will or not depends on whether the 
Korean war breaks out into a world 
conflict. That’s the latest word from 
the API, IPAA, and the Interior De- 
partment’s spokesmen. 

Officials of the three agree that the 
American oil industry is in a position 
to take care of reasonable increases in 
demands. The Oil and Gas Division 
reports, “There is nothing in the pic- 
ture new to indicate any current need 
for curtailment of domestic use of 
gasoline and fuel oil.” 


> Imports Dead Issue. Oil imports 
issue is dead now that the Korean war 
has begun. Congressman Keogh’s im- 
ports committee has been dissolved 
and Otis H. Ellis, counsel, has re- 
signed to resume his law practice. The 
recommendation for a “substantial” 
committee made by Senator Neely has 
been rejected by the Senate Labor 
Committee with the suggestion that 
the matter be referred to the Tariff 
Commission for study. Texas Inde- 
pendent Producers and Royalty Own- 
ers Association has “deferred” its 
fight to cut back imports, 


>» Oil Shale. A bill authorizing the 
continuation of the Interior Depart- 
ment’s program for the development 
of synthetic liquid fuels from coal and 
oil shale has been approved by an 
unanimous vote of the House Public 
Works Committee. The bill authorizes 
an additional $27,600,000 for the pro- 
gram, $2,600,000 of which must be 
used for construction of an experi- 
mental plant at Morgantown, West 
Virginia. 

> Depletion Allowance. Question of 
a cut in depletion allowance is still 
being kicked around Washington, 
although it is considered by some as a 
settled issue. Treasury Secretary 
Snyder has again urged that the de- 
pletion allowance provided for income 
from oil and gas production be re- 
duced. In his detailed analysis of the 
bill Snyder indicated that the Treas- 
ury Department was especially dis- 
turbed by the House action in extend- 
ing the depletion allowance to indus- 
tries that had not previously enjoyed 
such an allowance. The best assurance 
for increasing oil and mineral sup- 
plies is still the use of the depletion al- 
lowance to help balance risk. 





> Earnings Less in 1949, The in. 
vestment of the petroleum indusiry in 
the United States was $30.2 billion at 
the close of 1949, according to au: esti- 
mation made by Joseph E. Pogue and 
Frederick G. Coqueron of the petro. 
leum department of the Chase Na. 
tional Bank. The estimation was made 
after a study of the financial transac. 
tions of 30 major oil companies that 
comprise about two-thirds of the 
petroleum industry in the U. S. 

The industry’s plant, property, and 
equipment are carried at an estimated 
gross value of $23.5 billion, current 
assets at $6.3 billion, and other assets 
at $0.4 billion. Net earnings of the 
group were $1,408 million, a decrease 
of 27 per cent from 1948. The com- 
bined world-wide crude production of 
the 30 companies averaged 3.4 million 
barrels per day, a 10 per cent decrease 
from 1948, Capital expenditures were 
$2.3 billion in 1949, about 16 per cent 
less than was spent in 1948. Dividends 
were up by 19 per cent over 1948. 


> USSR Calls Iran Not Neigh- 
borly. The Government has emphati- 
cally denied that plans for aerial sur- 
veys in northern part of the country 
are “incompatible with good 





and Russell Brown (Inde- 
pendent Petroleum Associa- 
tion of America) is busy 
getting steel for producers, 
although he “hopes” import- 
ers will hold down imports. 
> Protect Penn Oils. The 
Atlantic Coast Oil Company 
of Glendale, Long Island, 
paid out $2500 recently in 
settlement of a suit brought 
by the Federal Government 
charging that the company 
had violated a Federal 
Trade Commission order 
directing it to cease false 
representation of its motor 
oils as “Pennsylvania” oil. 

The government’s evi- 
dence consisted of cans of 
oil picked up by field agents 
of the Pennsylvania Grade 
Crude Oil Association as a 
part of the association’s 
regular program of sam- 
pling of all motor oils of- 
fered for sale as “Pennsyl- 
vania.” Infra-red tests found 
them to be of non-Pennsyl- 
vania origin. 





The Oil Front 














“1 DON’T SUPPOSE YouLD MISS A TEENSY-WEENSY LIGHTER Fue ’ 





neighborly relations” with 
Russia. The Soviet is not 
satisfied with Iran’s an- 
swer to its note of May 14, 
in which she has declared 
that Iran was making un- 
friendly gestures toward 
Russia by allowing other 
oilmen to explore its boun- 
daries. And so another note 
similar to the first was writ- 
ten. 

“On the day of the pub- 
lication of the last Soviet 
note, a U. S. spokesman 
announced that the Iran 
Government had signed a 
contract with an American 
oil firm for prospecting in 
northern Iran. In the cir- 
cumstances, the Iranians’ 
reply cannot be considered 
satisfactory.” Russia went 
on to say that measures un- 
dertaken in the frontier re- 
gion carried out with the 
aid of American represen- 
tatives might “create a dan- 
ger for the frontier of the 


USSR.” 
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National Petroleum Situation 


By H. J. STRUTH* 


>» Demand Hits New Peaks. While demand for all oils 
in the first half of this year was about 11 per cent above last 
year, reports for the first week in July indicate a new peak 
for gasoline demand, spurred by the four-day, July 4 week- 
end. With demand for products exceeding the most opti- 
mistic estimates, production allowables and refining sched- 
ules are being accelerated to a marked degree. Crude 
production of the nation in the week ending July 8 rose 
750,000 bbl daily above a year ago, while refinery still runs 
were more than 700,000 bbl above a year ago. 


> Intense Drilling Activity. Drilling operations in June 
were at a high rate, with new locations and drilling wells 
about 5 per cent above a year ago. Completions, exclusive 
of input wells, in the first half of this year were 6 per cent 


above a year ago, with some states reporting increases of . 


9 to 26 per cent above last year. Wildcat operations are at 
a new high level of 3596 drilled in the first half, which is a 
gain over last year of 11 per cent. Drilling crews are ex- 
tremely active in many areas, and these activities reflect 
the general tone of optimism which has pervaded all 
branches of the industry. 


Petroleum Consultant, Dallas, Texas. 


> Minimum Stock Levels. Stocks of crude and refined 
products are believed to be at minimum working levels in 
relationship to current and prospective demand. Stocks of 
all oils on June 30 were about 14 per cent below a year 
ago, and represented about 84 days supply, against 110) days 
supply a year ago. While motor fuel stocks on June 30) were 
at about the same level as last year, the substantially in. 
creased demand has reduced the number of days supply. 
Distillate fuel oil stocks on July 8 were more than 10,000,000 
bbl below the level of a year ago, while residual fuel stocks 
were 26,000,000 bbl lower. Estimates indicate that stocks of 
all oils have been reduced over 59,000,000 bbl this year, 


compared with a stock increase last year of nearly 29,000, 
000 bbl. 


>» Markets Strengthened. Market prices of crude oil and 
refined products have been materially strengthened by the 
heavy demand experienced this year, and by the prospective 
demand anticipated over the balance of this year. Forecasts 
of demand increases this year of from 5 to 51 per cent may 
prove to be decidedly on the low side. Indications point to 
the probability that the demand increase will be more like 
61% or 7 per cent. 





Comparative Statistics, June, 1950 


All figures are computed on a Bureau of Mines’ Basis* 



































Drilling and Production Statistics 































































































Sine May Jane ||This YearlLast Year| Percent June May June {This Year|Last Year} Percent 
1950®) 1950®) 1949 to date®) to date change a ae, e). 1950 1950 1949 to date to date change 
Total supply,® all oils.......| 196,605] 106,770) 176,080| 1,142,474| 1,111,763 +3. | se . a 
otal supply,® all ous....... i ‘ s . . ‘ Py Tate . ras 
Daily average. :.......... 6,556] 6,315} 5,900} | 6,312| ' 6,142 otal wells drilled.......... 3,617) 3,606) 3,312) 19,690) 18,786] .+ 5 
Development wells......... 2,884 2,918 2,633 15,723 14,903} + 5 
Total demand,f all oils......| 194,213] 202,154] 173,340] 1,201,867] 1,082,795| +11 Se ..| 1,966] 1,946] 1,770] 10,834) 10,195, + 6 
Daily average............ 6,474] 6,521 5,778] 6,640] 5,982 RRs. 233 250 201 1,211 1,301] —7 
ae x 685 722 662) 3,472} 3,407, +2 
Change in stocks........... +2,482| —5,384) +3,649] —59,393} +28,968 See 23.8 24.7 20.5 23.1 22.8} —0.7 
Crude supplly®............. 172,175] 172,900] 159,098] 993,315] 1,005,466] —1 | Service wells.............. 50 42 72 37] 643| —42 
Daily average............ 5,739] 5,577| 5,303} 5,488] «5,555 683 646 607; 3,596} 3,240) +11 
104 106 92 546 508} +7 
Crude demandt............ 171,725] 177,248] 158,319| 1,007,203} 987,402} + 2 20 14 19 102 81| +26 
Daily average............ 5,724] 5, 5,277| 5,5 : 559 526 496} 2,948} 2,651| +11 
81.8, 81.4) 81.7 82.0 81.8) + 0.2 
Crude stocks............... 240,600} 240,150] 274,691] 240,600 274,691) —12 
Days supply............. 42 42 52 42 52 By S 
Natural gasoline production. . — = 11,953 — —_ +15 Y tate 
aily average............ 7 1 =e? re is sere 
aay Corea : -” ™ . Wells drilled (excl. service)...| 3,567] 3,564] 3,240| 19,3191 18,143] +6 
Motor fuel production... .. 84,600} 83,250) 79,383] 482,039) 469,863) + 3 Arkansas........ oe 35 34 25 190 151 26 
Daily average............ 2,820| 2,685) 2,646 2,663 2,596 California............... 148 143 242 837 1,308 136 
MN cori uns wwckes 
Gasoline yield per cent...... an @6 66 68 @68 463!) 2.0 7 ey ee 
Louisiana................ ; 
Motor fuel demandt........ 92,070| 90,184] 86,866] 479,276] 457,824 +5 | Misisipi. i sg a ly 
Daily average............ 3,069 2,909 2,896 2,648 2,529 Maw Mexi0o............. 49 49 43 318 * 954) +25 
Oklahoma....... iG 
bisder Sind atedks...... <0 113,130] 120,600] 113,099] 113,130] 113,099 — 1383| 1381/1207] ars} 7'03i| 412 
Daye RUDDLY....: 5.0... 05. 37 41 39 37 39 Other states............. 672 665 581 3,287 3,572| — 8 
Fuel oil production. ........ 61,250} 63,850} 54,352} 381,991] 381,557 Wildcats drilled............ 683 646 607} 3,596) = -3,240)_ +11 
Daily average............ 2,041 2,060 1,812 2,110 2,108 ME 12 9 4 52 26| +100 
lifornia............... te 
Fuel oil demandt........... 61,400] 64,659] 53,287} 485,630| 422,733] +15 Semerersns so 7rssne n°" = f= S pee = 7 
Daily average............ 2,046 2,086 1,777 2,683 2,336 eS ee eee 69 75 49 333 242| +38 
a ae - 
il ite. 94,500] 85,500| 129,358] 94,500] 129,358] —27 | Miwisippi a = = = 7 a5 
Daye wy... 3.8. hn: 46 41 73 46  «B New Mexico............. 4 8 6 38 a —7 
I 5 5a sso ccna s 
Refinery still runs.......... 168,100] 169,500] 154,861] 977,639} 964,791| + 1 peal ae - a i a. a. bi? 
Daily average............ 5,603 5,468 5,162 5,401 5,330 Other states....... i 140 99 87 "540 "429| +26 
Stocks, all oil.............. 545,700| 543,218] 634,711} 545,700} 634,711} —14 | Daily crude production......|__ 5,256] 5,077) 4,903 5,003 5,144) — 3 
Days supply......-.----- 84 83} 110 84] 0] | Arkansas... ie 87 86 78 88 84) + 5 
California. ... 866 852 921 862 937; — 8 
__Current Crude Oil Prices Hots... os, 167} 170} «179 173 174) — 1 
P es ansas...... ; 279 280 276 273 288} — 5 
U.S. Average. . $2.56 | Louisiana... ... $2.62 | age: eeer).....9ae7 | Maminiama. 22 SS 586] 550| 514 553 521| + 6 
Texas .. 2.61 | Arkansas....... 2:43 Texas Gulf Coast (36 * i ee 230 Mississippi... ... : 107 101 100 100 108} —7 
California. ..... 2.42 | New Mexico.... 2.40] pact Texas side 2 65 New Mexico........ $i 126 126 134 128 133} — 4 
Oklahoma... .. . 2.62 | Mississippi... .. 2.23) West Texas G6er). + 34g | Oklshoma........ Cul 418 407 405 419 420 
Kansas......... 3.63 | Mincis. ---.... 2.761 California Signal Hill (26 gr... 2.31 Texas. oo... esses esses 3 ee oo Z 
ther states.... 2. * ee Ik iy. 0c dine o0' Scacare-e 2 
Pennsylvania, Bradford....... 3.65 Gilet. 3. 165 209 251 199 252) —21_ 
* Unless otherwise stated all figures represent thousands of barrels. t Total demand, including exports. ® Includes domestic production and imports. @®—Preliminary. 


Preliminary estimates based upon data supplied by American Petroleum Institute, U. S. Bureau of Mines, State Agencies, and other official sources. 








A-12 


THE PETROLEUM ENGINEER, August, /950 












a 


6.25 
6.00 
475 
5,50 
5.25 


" 


7 





450 


425 


5 
5¢ 


THE 








1946 1947 19481949 : 150=——— 1946 1947 1948 1949 
5500 ese ize |) 


5.50 


ee hme 


JASONDJEFMAMS 


Ze 
D 

5 

5 

6 

7 

2 
0.7 
2 


yy 


oronr 
to 





Years 1946-49 are monthly averages. 





dep iRrers 4s 


rob] 
7 Mecha 


200 
1946 1947 1948 1949 1946 1947 1948 1949 


Bs | 











THE PETROLEUM ENGINEER, August, 1950 














Power Model Makes Good 


A recent dropper inner at the Los Angeles Petroleum 
Club was that amiable and very distinguished looking edu- 
cator from the University of Texas, H. H. “Harry” Power, 
chairman of the engineering department, and by all ac- 
counts one of the finest cerebrum titilaters ever to snap 
a budding Einstein out of a lecture hall nap. It has been 
suggested that the Power system of mental improvement 
is very similar to the manufacture of coffee, in that it seeks 
as far as possible to employ to the very best purpose the 
active ingredient of the bean. That the modus is more than 
successful is proved by the countless Power models who 
are now expertly juggling dynes, poises, and millidarcys 
for fairish emolument in every near and remote corner of 
the vast petrolic empire. 

Incidentally, we might mention that one of the learned 
professor’s erstwhile charges, to wit, J. W. “Winnie” Win- 
frey, supervisor in the petroleum engineering division of 
Humble Oil and Refining Company at Houston, has become 
nationally famous as a caller of square dances. His rare 
aptitude for the direction of rectangular terpsichore was 
first noted by one of our operatives at an AIME whangaroo 
in San Antonio last fall, where on the list of scheduled 
events was a session of allemande left at the La Vallita. 
Here Winnie had the ladies crossing their lily white hands 
and the gents their black and tan with such unusual grace 
and celerity that the hayloft sages were utterly amazed. 
So also was Professor Power who listened with profound 
astonishment while his one time pupil lilted the figures 
in the song-talk that the farmhands love. Upon being twitted 
by several bystanders about the Winfrey facility with barn- 
yard badinage, the Professor denied vigorously that square 
dance calling had ever had a place on his college curricula. 


Fort Worth Devastated by Nomad Golfers 


We hear exciting reports next of a great to do at The 
Colonial Country Club in Fort Worth some time ago, when 
the Dallas-Fort Worth chapter of Nomads staged a golf 
tournament and barbecue that was what the literati -ordi- 
narily term “a lalapaloosa.” It happened that a few days 
prior to this august convocation the club was the scene 
of an Invitational Golf Tournament, which was by a virtual 
unknown, named Sneed, who never worked in any oil field 
while we were there. Anyway, we can say on the best of 
authority that the divots raised by the Nomads were much 
superior to those hoisted by the professionals—much larger 
and heavier—and the boys really gave old terra firma a 
nasty tossing about, without damaging their golf balls. 

Chief factotum in this vigorous exercise was George 
Stevens, the Cummins Diesel chap from Fort Worth, who 
not only acted as starter for the excavators but later pre- 
sented prizes to those who were successful in finding their 
way back to the clubhouse. Following an excellent dinner 
of charcoal broiled steaks, during which a pair of comely 
young ladies, one with an accordion and the other with a 
voice, stimualted staccato outbreaks of song. Ken Davis of 
Mid-Continent Supply officiated as Fort Worth host, while 
A. J. “Ole” Olsen, chapter prexy, gave him valuable aid 
in suppressing over-exercise of the four freedoms, and Ed 
Whetzle of Drilling peppered the lads out front with a lib- 
eral barrage of witty bits. 
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Piscatorial Rival Builds Lookout Station 


Our Chicago operative now brings a choice morsel of 
gossip relating to one Stan Martin, a highly respecte:: mem. 
ber of the crude purchasing department of Roose, «lt Qi] 
and Refining Company at Mt. Pleasant, Michigan. It ap. 
pears that between rustling the black stuff in Tulsa. Hous. 
ton, Philadelphia, and other oil centers, and expostulating 
to all and sundry about the shortage of it, our friend finds 
time to hie himself out to his summer home on the banks 
of Lake Houghton. There he takes his fishing rod and reel, 
sits down in a secluded spot, and presently the comforting 
nibble of a lake trout or even the hooking of an old shoe, 
takes him completely away from his business worries, and 
transports him into an oil man’s dream world, in which 
there is unlimited crude oil at no cost, and everybody has a 
lovely time—but the fish. 


We don’t want this to get back to Stan, but we leam 
reliably that Jack Boudler, prexy of the Roosevelt organi- 
zation, is quietly building a summer home on Higgins Lake 
—not too far from Lake Houghton—and has purchased 
high power binoculars so that he can keep his eyes on Stan, 
and thus confirm or refute the startling fish stories that 
the latter keeps bringing back from his lacustrine hideout. 
It is possible that the Boulder bungalow may be finished 
even before this reaches the press, in which case we shall 
try to pick up some reports from observation headquarters 
about the Martin movements and disclose the sordid details 
in a later issue. 


The Joneses Do Europe 


Comes now some brief excerpts from the diary of Elberta 


and Wendell Jones, that is, the Bethlehem Supply Company 


Joneses, who have just recently returned from an extended 
visit in Europe that they both obviously enjoyed beyond 
words. It is easy to understand how the Joneses would have 
a good time wherever they went. They are people who 
literally brim over with all the qualities that make for 
human understanding and good fellowship—always con- 
siderate of the well being of others and completely absorbed 
in the process of getting the most out of life by helping 
their friends do the same. Elberta is an artist who found 
a genuine thrill in the variegated scenes and intriguing 
customs of the Old World; and Wendell is one of those per- 
fectly uninhibited individuals who, knowing no conven- 
tional barriers, ingratiates himself with Lady Bearsted, 
and is later invited to her ancestral home, Upton House, 
for a chat and cocktails with Her Ladyship; hobnobs with 
the brother-in-law of Newell Baker, British minister of fuel 
and power, with whom he became acquainted at a Rotary 
Club meeting in Paris; dines at the Royal Empire Club, 
one of London’s most exclusive hostelries; and, indeed, 
visits more places and meets more dignitaries during the 
short time he is in London, than do most of the people who 
live there all their lives. 


A Warm Welcome to The Hague 

Here are a couple of bits from the diary concerning some 
well-known Americans, Elberta writing first: “When we 
arrived at the Hague our room. was full of flowers from 
Hellen and Wally Gilbert and Gladys and Al Baptie, with an 


invitation to dinner and ‘Welcome to Holland!’ inscribe 
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rective measures where needed. Then, when 
a!i variables have been ‘zeroed out’ the rings 
are job-engineered to your specific operating 
and engine conditions. 
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in Dutch—and the Netherlands whirl had begun. Wally 
_called for us in an automobile and detoured by the country 

club. The first night we had dinner at the Gilberts, and en- 
route Wally taugh me to say what sounds like ‘Hail moi 
vier nek var,’ or ‘Your weather is fine.’ I got it out well 
enough for Gladys and Al Baptie to understand me, so with 
good weather, grand friends knocking themselves out for 
us, and “Welcome to Holland!’ in print everywhere and said 
to us by all attendants from the minute we stepped off the 
train, we fell in love with the Netherlands.” 

On the same subject, Wendell writes, “The Bapties and 
Gilberts devoted two full days to us, with private car trips, 
meals in wonderful places, and even 18 holes of golf in the 
rain on the toughest course in Europe. We were fortunate 
in being there (The Hague) on Saturday and Sunday, as we 
were able to visit important offices of the Royal Dutch Shell, 
or N. V. de Bataafsche Petroleum Maatschappij, particu- 
larly Mr. Bloomgarden’s—with him we also enjoyed a nice 
visit at the Club—, and were able to make a leisurely in- 
spection of the grounds. The Company is this year celebrat- 
ing its 60th anniversary, and has set up a large display de- 
picting its history and growth. It is evident that our Ameri- 
can friends are enjoying their work and living conditions 
in Holland. Both have important positions, live comfort- 
ably, have ample help, and are devoting much of their 
time and energy to learning Dutch and becoming familiar 
with the country, so that they make excellent guides and 


hosts.” 


Saxophonist Hits the Big Time 


Another bit of news of a transplanted American, taken 
from the joint opus of the Joneses, concerns our old Wil- 
mington, California, buddy, Norval Myers. It was con- 
tributed by Wendell, and is as follows: “I took my friend 
Norval Myers to the London Rotary meeting on Tuesday. 
Norval is a director of the Anglo-American Oil Company. 
He is a very able scientific refiner, occupied in administra- 
tive and directive work, and is getting a tremendous thrill 
out of his very important assignment. His wife, Ted Miles’ 
sister, and their two boys will join Norval in a few days. 
The boys will return to Harvard and Dartmouth in the fall. 
The Lord Mayor of the borough in which he has taken up 
residence sat across the table from us—a good contact 
for Norval.” 

We were pleased no end to have this encouraging word 
of Norval, upon whose predilection for English tobaccos 
we have already dilated somewhat in this column. The well- 
known saxophonist and Anglo-tobaccophile (Whoops, my 
dear!) is apparently quite at his ease over yonder on Pica- 
dilly, Rotten Row, and the Strand, and we wouldn’t be sur- 
prised to learn anytime that he and Winnie Churchill are 
thicker than six gravity oil. Concluding this section of the 
monthly disappointment, we might say that the diary is a 
very illuminating account of an interesting journey by two 
very observing individuals. Space limitations, of course, 
confine us to those few sections that treat of oil people, but 
lift out of well told travel tales. © 


Golfers Blinded by Luminescent Shirt 


A couple of Fridays ago with several hundred other pleas- 
ure bent oil men we wended our untroubled way out to the 
Lakewood Country Club at Long Beach, where the Los 
\ngeles chapter of Nomads was holding a species of was- 
sail known as a whing ding. The affair was pretty much 
under the wing of Jerry Engstrand, the good looking Grant 
Oil Tool chap, who is sergeant-at-arms for the chapter, and 
we will say unreservedly that Jerry did himself proud. 

The festivities started off with a golf tournament under 
the direction of Bill Wilson, Joe Schlarb, and George Guden- 
kunst, and the sward has never been so unmercifully lashed 
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since the abandonment of the flail. Even the peeeocks 


screamed in prolonged, baby-like protest, but tha: may 
have been because they were frightened by Bill W ‘ison’; 
luminescent shirt. Bill has now definitely displaced Ceorge 
Trembley as owner of the industry’s most conspicuous shirt, 
He appeared at this fracas in a dazzling yellow creatic» that 
caused more eyestrain than Lady Godiva. The gami::z was 
in charge of Ray Humphreys and Bill Sargent and they did 
such an outstanding job of counting out the chips that 
they have since been offered permanent berths in Monaco, 


Oil Men from Foreign Fields 


Johnny Flanagan, the M. O. Johnston rep, was unable to 
play golf because of a bad tempered sacroiliac, but lie was 
able to do his usual excellent job of hosting the foreign 
guests. At different times during the day we saw him with 
Arnett Norcott, retired manager of International Petroleum 
in Peru, also at one time with Tropical Oil in Colombia; 
Lionel Wiedey, present manager of Tropical; Dutch Slaugh- 
ter, drilling superintendent of Tropical; Walt Little, retired 
drilling superintendent for Tropical; and Lee Chisholm, 
former assistant drilling superintendent for Tropical. These 
foreign territory vips all came down to the whing ding to 
celebrate Bob Block’s departure for Alaska. Bob is a former 
drilling superintendent for International and was also with 
Tropical. He left shortly after the meeting for Point Barrow, 
where he will assume the chores recently vacated by Swede 
Larsen. 

Other visitors from foreign lands, spotted under the 
Flanagan aegis were Ed Coenen, Standard Vacuum field 
superintendent from Sumatra, in the process of being trans- 
ferred to New York; Slim Tidwell, head driller for Iraq 
Petroleum; Shorty Bowen, on vacation from Shell in Colom- 
bia; Tom Murray, camp boss for 20 years for International 
in Peru, now living retired in Fullerton, California; and 
W. N. Thompson, toolpusher for Texas in Colombia. 


Apologia! 

We omitted last month to apologize, as we had intended 
to, for transplanting Bill Texter from Youngstown, Ohio, to 
Chicago, Illinois, without due authority. The basic informa- 
tion for the paragraph that appeared in Petrolic Personal- 
ities for June came from our operative in Chicago, and we 
just stupidly assumed that so did Bill. The result of this 
blunder is that the entire population of Ohio is screaming 
for our scalp, while Chicago is simply tickled silly. Confi- 
dentially, our scalp wouldn’t be much good to Ohio—it has 
practically nothing on it, and what lies underneath is as 
placid and unproductive as cold porridge. We are, however, 
pleased to make it known now that Bill is a faithful and 
trusted citizen of Youngstown, Ohio, and that the jubilation 
over his expert dude ranching took place in that lively baili- 
wick, and not in the Windy City as we reported. Our sincere 
regrets, Bill, and we'll never do it again! 


Last Minute Briefs 


By way of last minute roundup, as we write, the Deckers 
are still breezing around Europe and enjoying themselves 
to the full. Jimmy West, former lands and leasing biggie for 
Richfield Oil Corporation, has set up in business for himself 
in Los Angeles. Larry Kelley, the Houstonian scion of 
Grover Kelley was out on the coast for a brief sojourn. Herb 
Reed, the Standard Oiler is rapidly rising to the top echelons 
of the gin rummy set. Bill Geis is to be the next speaker for 
the Desk and Derrick Club at Los Angeles. Booth Strange of 
Natches, Mississippi, has been appointed a vice president 
of Western Geophysical Company of America. And last 
but by no means least, the Government is now definitely 
in competition with the petroleum industry, having become 
expert in the manufacture of a product named Turm-oll 
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You have no other choice! 


There are just two reasons why corrosion costs industry over 
$6,000,000,000 annually: 

1. To the layman, corrosion usually means only visible rust— 
thus many surfaces are left unprotected until irreparable 
damage is done. 

2. Too often conventional coatings are relied on to protect 
under conditions for which they are neither designed nor 
suited. 

Don’t risk needless loss from either cause. Protect all critical 
surfaces with Amercoat — the products designed to give extra 
protection against surface failure. Highly resistant to a wide 
variety of chemicals, brines, fumes, weathering and abrasion, 
they are available in a number of formulas, each built to meet 
specific conditions. 

No business escapes the effects of corrosion. You must protect 
or pay, and it will pay you to protect now with Amercoat. 







APAERCE& — 
CcCORPORATI«< —— 


A Division of 
American Pipe and Construction Co. 
4809 Firestone Blvd., South Gate, California 
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AOF made RESISTANCE 





JUNKED BEFORE ITS TIME— 


This costly storage tank, due to failure 


~-but half its life expectancy. The result — 
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interrupted operations and needless waste. 





Check these 
danger points... 


Piping * Machinery 
Walls and Ceilings 
Fixtures ° Tanks 
Floors * Conveyors 
Laboratory Equipment 
...and all other areas 
exposed to agents of 


kel aces ticliMme) meelstielilislelilels) 











Force Feed Lubricators. 


Many Manufacturers serving the petroleum 
industry standardize on Manzel Force Feed 
Lubricators. Manzels supply all wearing 
parts with just enough lubricating oil... 
cut labor costs... reduce oil con- 
sumption ... prevent 
costly breakdowns. 


























































Model 25 Model 94 


Double Plunger Type. One Liquid Sight Feed Type. Suitable 
to thirty feeds. Each feed for pressures up to 3,000 Ibs. 
adjustable, from fraction Handles oil of any viscosity, de- 
of a drop to 13 drops per livering it at regular intervals. 

stroke. 


Chemical Feeders 


Sturdily built and simply designed, 
Manzel feeders have an unsur- 
passed record for dependable, 
trouble-free operation. 


Series 60T NE w CORROSION 


Simple, sturdy, single plunger RESISTANT MODEL 47TX 









pump with patented piston A cone valve type feeder for hand- 
valve which is highly efficient ling heavy or light chemicals. Recip- 
for handling heavy chemicals. rocating or rotary gas drive motor is 


automatically self-lubricated to resist 
corrosion. 





Be sure to specify Manzel on your 
next installation... and write for 
helpful information about obtain- 
ing Manzels for your present 
equipment. 
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Series 8OT. 


Built on the same -princi- 
ple as the series 60” but 
larger and heavier. Han- 
dies chemicals in much 
greater quantities, 





DIVISION OF 
FRONTIER, INDUSTRIES 
j nc. 
291 BABCOCK STREET 
BUFFALO 10, N. Y. 
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Aug. 30-Sept. 1— Tenth Appalachian ‘as 
Measurement Short Course, West Virg nia 
University, Morgantown, West Virginia. 

Sept. 3-8 — American Chemical Society, Chi- 
cago, Illinois. 

Sept. 5-9—National Chemical Exposition, Chi- 
cago Section, American Chemical Soc., Coli- 
seum, Chicago, Ill. 

Sept. 10-13—The American Institute of Chem- 
ical Engineers Regional Meeting, Radisson 
Hotel, Minneapolis, Minnesota. 

Sepi. 11-13—International Discussion, Posiwar 
Heat Transfer Development, London, Eng- 
land. Participants from North America in- 
clude: AIChE, ACS, AIME, ASME, etc. 

Sept. 11-13—Oil Industry Information Com- 
mittee, Hotel Traymore, Atlantic City, N. J, 

Sept. 11-15—ASME Industrial Instruments and 
Regulators Conference with the Instrument 
Society of America, Municipal Auditorium, 
Buffalo, New York. 

Sept. 13-15—National Petroleum Assn, Hotel 
Traymore, Atlantic City, N. J. 

September 14.—American Petroleum Institute, 
Lubrication Committee, Hotel Traymore, At- 
lantic City, N. J. 

Sept. 14-15—Midwest Gas Assn, Gas School 
and Conference, Ames, lowa. 

Sept. 18-19—National Butane-Propane Assn, 
Annual Convention, Hollenden Hotel, Cleve- 
land, Ohio. 

Sept. 18-22—Instrument Conference and Ex- 
hibit, Instrument Society of America, Memo- 
rial Auditorium, Buffalo, New York. 

Sept. 24-28—ASME, Petroleum Mechanical En- 
gineering Division, The Roosevelt Hotel, 
New Orleans, Louisiana. 

Oct. 1-3-— IPAA, Annual Meeting, Jefferson 
Hotel, St. Louis, Mo. 

Oct. 2-6— AGA, Annual Convention, Atlantic 
City, New Jersey. 

Oct. 4-5—Mid-Continent Oil and Gas Assn, 
Texas Division, Baker Hotel (tentative), Dal- 
las, Texas. 

Oct. 4-6—AIME, Petroleum Branch, Fall Mid- 
Continent Meeting, Roosevelt Hotel, New 
Orleans, La. 

Oct. 5-6—Liquefied Petroleum Gas Assn, North 
Eastern district meeting, Ambassador Hotel, 
Atlantic City, N. J. 

Oct. 9-10—American Assn of Oilwell Drilling 
Contractors; Annual Meeting, The Mayo, 
Tulsa, Okla. 

Oct. 12-13—AIME, Petroleum Branch, Fall West 
Coast Meeting, Elks Club, Los Angeles, Calif. 

Oct. 15-21—Oil Progress Week. 

Oct. 16-20—National Safety Congress, Chi- 
cago, Ill. 

Oct. 19-20—American Assn of Petroleum Geol- 
ogists, Society of Economic Paleontologists 
and Mineralogists, and Society of Explora- 
tion Geophysicists, all Pacific Coast Sections, 
Ambassador Hotel, Los Angeles, Calif. 

Oct. 19-22—Permian Basin Oil Show, Odessa, 
Texas. 

Oct. 23.—Independent Natural Gas Associa- 
tion of America, Annual Meeting, Shamrock 
Hotel, Houston, Texas. 

Oct. 23-27—AlIEE, Fall General Meeting, Skir- 
vin Hotel and Skirvin Tower Hotel, Oklahoma 
City, Okla. 

Oct. 23-27—National Metal Exposition, Amphi- 
theater, Chicago, Ill. 

Oct. 27—Natural Gasoline Association of 
America, Southern Regional Meeting, Black- 
stone Hotel, Tyler, Texas. 

Oct. 30-Nov. 1—National Lubricating Grease 

Institute, Annual Meeting, Edgewater Beach 

Hotel, Chicago, Ill. 
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.. the New ENTERPRISE M SERIES Stationary Diesels 


Everything you want in efficient stationary power 
is wrapped up in the all-new M Series packaged power 
If you want 68 to 240 BHP, you'll get plants. Designed and developed to meet the demand for 


; i tough and continuous operation at medium speeds, 
more for your money with an Enterprise these completely self-contained diesels in 3, 4 and 6 
3, 4, or G cylinder M Series Diesel cylinder models are now available for the most 
; economical solution to your industrial power needs. 

Small, compact, light weight, portable if desired, these 
e Compact, light weight units deliver 68 to 240 BHP at conservative speeds of 
e Easy starting, air or electric 450 to 750 RPM. They are WORK engines, capable of 
e Operate on wide variety thousands of hours in demanding service, at low cost, 

of low cost fuels with minimum maintenance and servicing requirements. 
e Extremely low fuel consumption When you compare, feature for feature, you’re sure to 
© Smooth, quiet, clean operation make your next diesel a medium speed, high capacity 
© Front and rear end power take-offs Enterprise M engine—for years of the smoothest power 

you’ve ever enjoyed. 


e 8” bore x 10” stroke 


Write for new Enterprise M Series 

Bulletin No. M-16, or call your 

nearest Enterprise office for com- 
\ plete information. 
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ENTERPRISE 


ENTERPRISE ENGINE & FOUNDRY COMPANY 
18th & Florida Streets, San Francisco 10, California Offices in Principal Cities 
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@ Here’s typical performance for a Case “LAE” Oilfield 
engine—pumping a 5500-foot well with a 114-inch pump, 
twenty-four hours a day, seven days a week. The daily yield 
is 125 barrels. 

Even on such continuous service, Case engines need no 
pampering. Whether you select this 61 H.P. size, the 42 H.P. 
“DE,” or the 2814 H.P. “SE,” every Case engine is built to 
stay on the job. Heavy-duty design and conservative ratings 
at relatively low crankshaft speeds assure full power, month 
after month. 

Equally important, Case design provides full torque or pull 
at reduced speeds. You can slow down the engine to reduce 
pump speed, saving fuel, and eliminating pulley changes. See 
for yourself how these engines fit your needs. J. I. Case Co., 
Racine, Wis. 





SEE YOUR NEAREST CASE OILFIELD ENGINE DEALER 























































Nov.—Mid-Continent Oil and Gas Assn, + :is- 
sissippi-Alabama Division, Edwards H. jel 
(tentative), Jackson, Miss. 

Nov.—Mid-Continent Oil and Gas Assn, *un- 
sas-Oklahoma Division, Tulsa Club (te ig. 
tive), Tulsa, Okla. 

Nov. 2-3—Mid Continent Oil and Gas /\<so- 
ciation, Lovisiana-Arkansas Division, Rease- 
velt Hotel, New Orleans, La. 

Nov. 2-3—Society of Automotive Engin-2ers, 
Diesel Engine Meeting, Hotel Knickerbe:ker, 
Chicago, Ill. ; 

Nov. 9-10—SAE, Fuels and Lubricants Meeting, 
The Mayo, Tulsa, Okla. 

Nov. 10—California Natural Gasoline Assn, 
Annual Meeting, Ambassador Hotel, Los An- 
geles, Calif. 

Nov. 11-13—Oil Industry Information Com- 
mittee, Biltmore Hotel, Los Angeles, Calif, 

Nov. 13-14—American Petroleum Institute, 
Lubrication Committee, Biltmore Hotel, Los 
Angeles, Calif. 

Nov. 13-16—API, Annual Meeting, Biltmore 
Hotel and Ambassador Hotel, Los Angeles, 
Calif. 

Nov. 26-Dec. 1—ASME, Hotel Statler, New 
York, N. Y. 

Dec. 3-6—AIChE, Annual Meeting, Columbus, 
Ohio. 


1951 


March 7-9—American Petroleum Institute, Di- 
vision of Production, Southwestern District 
Meeting, Hotel Beaumont, Beaumont, Texas. 

March 16-18—American Society of Lubrication 
Engineers, Annual Convention and Lubrica- 
tion Show, Bellevue-Stratford Hotel, Phila- 
delphia, Pa. 

March 23-25—Southern Gas Assn, Buena Vista 
and Edgewater Gulf Hotels, Biloxi, Miss. 
Apr. 2-4—Western Petroleum Refiners Associa- 
tion, Annual Meeting, Plaza Hotel, San An- 

tonio, Texas. 

Apr. 18-20—National Petroleum Assn, Hotel 
Cleveland, Cleveland, Ohio. 

April 30-May 3—American Petroleum Insti- 
tute, Division of Refining, Midyear Meeting, 
Tulsa, Okla. 

May 13-16—AIChE, Regional Meeting, Hotel 
Muehlebach, Kansas City, Mo. 

May 28-June 6—World Petroleum Congress, 
The Netherlands, The Hague. 

June 16-20—Canadian Gas Assn, Bigwin Inn, 
Lake of Bays, Ontario, Canada. 

Oct. 14-20—Oil Progress Week. 

Nov. 5-8—API, Annual Meeting, Stevens-Pal- 
mer House, Chicago, Ill. 

Dec. 2-5—AIChE, Annual Meeting, Chalfonte- 
Haddon Hall, Atlantic City, N. J. 





NOMADS TO MEET 


New York, N. Y., Chapter, First Mon- 
day of the Month, Louis Sherry’s, 
New York, N. Y. Sec. Russ V. Mcin- 
tire, 11 West 42nd Street, New York 
18, New York. 

Houston Chapter, Second Monday of 
The Month, Ye Ole College Inn, 
Houston, Texas. Sec. Harry E. Estes, 
P. O. Box 9321, Houston 11, Texas. 

Los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, 
Los Angeles, Calif. Sec. John W. 
Rife, 5905 Pacific Blvd., Huntington 
Park, Calif. 

Tulsa Chapter, Third Wednesday of 
the Month, Hotel Tulsa, Tulsa, Okla. 
Sec. G. W. Davidson, Jr., Box 1188, 
Tulsa, Okla. 

Dallas Chapter, Dallas, Texas, Sec- 
ond Monday of September. Sec. 
C. J. Berlin, P. O. Box 2968, Dallas, 
Texas. . 
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MORE and MORE WELLS ARE PUMPED 
BY *LCP EVERY DAY! 


I’m *LCP—management’s most efficient employee! With me 
on the job, you have lower installation cost—lower maintenance 
and payroll cost! I’m a FLEXIBLE fellow ... I can adapt 
myself to any job—big or small! You pay only for the actual 
power you use! Investigate me from every angle. I’ll prove that 
*LCP is a REAL POWER BARGAIN! The Power Engineer 
of your Utility Electric Power Company has the facts! 


*LOW COST POWER 











IN THE PETROLEUM FIELD, 





DISTRIBUTORS PRODUCTS DIVISION, 


1-6. Clone 


MONEL METAL « 3 


the right answer to every tem- 
perature, pressure and corrosion 
resistance fittings problem is 
W-S Screw End and Socket Weld 
Forged Steel Fittings. 


Basic materials are selected from 
a wide choice of carbon, stainless 
and alloy steels. Designs are care- 
fully engineered. Fittings are 
drop forged for strength . . . pre- 
cision machined for accuracy of 
finish, and instrument inspected 
for perfection of threads, sockets, 
angles and concentricity. Investi- 
gate them today. 

Write for Bulletin 9-K15A For 
information on Stainless and 
Alloy Steel Fittings, ask for 
Bulletin S-1. 


SOLD THROUGH LEADING 
DISTRIBUTORS EVERY WHERE 


STAINLESS STEEL Types 304, 386, 447 


* Melyademum 


1S CHROMIUM (>> Metyedenam) 


NICKEL + SPECIAL ALLOYS 





SPECIFY... 





\A 
S 


FORGED STEEL 
FITTINGS 


ROSELLE, NEW JERSEY 


WATSON -STULIAANW Established 1848 


Designers and Manufacturers of Forged Steel Fittings, Valves, Wire Rope 


Shears, Hand Pumps, Jacks, Pipe. Benders and Hydraulic Equipment 
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Pig vs Go-Devil 
To The Petroleum Engineer: 
Dear Mr. Love: 

We were much interested in av ar- 
ticle and illlustration contained in 
your May, 1950, issue of The Petro. 
leum Engineer on page D-32. We rec. 
ognized this as a picture of a William. 
son Pipe Line Pig as used by the 
Southern Counties Gas Company 
(your article refers erroneously to the 
Southern California Gas Company). 
We were greatly disappointed however 


‘ that you used the term “Go-Devil” 


for this tool and referred to it as such 
several times in the article. This of 
course is not a Go-Devil nor does it 
resemble one, but is a Williamson 
Pipe Line Pig. 

T. D. Williamson 
T. D. Williamson, Inc. 
Tulsa, Oklahoma. 


Mast Article 
To.The Petroleum Engineer: 


There is a fine article in the June, 
1950, issue of The Petroleum Engi- 
neer on the use of wide clearances in 
compressor cylinders written by Mr. 
B. T. Mast. 

The writer would like to have six 
reprints of this article. Will you please 
tell the writer the cost of these six re- 
prints and he will mail you a money 
order or check to cover these costs. 

Drew Whiting 
Ingersoll-Rand Company 


Bouquet 
To The Petroleum Engineer: 


We have been receiving the various 
editions of your publication and have 
enjoyed the many new editorial fea- 


tures and departments which have . 


been added. 

C. L. Crenshaw 
Vice President, 
Shallowater Refining Company 
Kansas City, Missouri 





The best pay that I ever got 
was experience, which I think 
is still the most valuable thing 
in the world. It is the one thing 
no one can. take away from me. 


—Henry Ford. 
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When oil is discovered, the ex- 
plorer must within three months select 
and lease half the acreage in the 
block, and give up the balance, which 
may then be put up for auction by 
the Province. Purchasers of rights 
under such lands must commence 
drilling within 12 months. Besides 
this, the owner of proved acreage 
must drill offsets to keep wells on 
adjoining property from draining 
away some of his oil. Thus, there are 
tremendous incentives for drilling to 
continue at an ever increasing rate, 
even though an adequate market for 
all the oil is not in sight. 


Constructing Pipe Line 
to Eastern Markets 


Early last year Imperial Oil, leader 
in the industry, sponsored plans for 
a pipe line from Edmonton to serve 
Regina refineries. By September, rec- 
ognizing that further markets had to 
be tapped, they announced extension 
of the pipe line to Superior, Wiscon- 
sin, incorporated as a common car- 
rier, with initial capacity of 95,000 
bbls daily to Regina and 70,000 from 
Regina. 

Progress on laying this common 
carrier, known as the Interprovincial 
Pipe Line, is proceeding at a rate of 
more than 9 miles a day in favorable 
weather. Eight construction spreads 





EDMONTON-SUPERIOR PIPE Line 
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TOTAL LENGTH 1,150 MILES 
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Sf A-t € 


° 160 200 300 MILES 





Courtesy Imperial Oil Co. ltd. 





are racing to get the 1180 miles of 
line in the ground by late fall of this 
year. 

Additional pumping stations will 
later increase these capacities (above) 
by about 50 per cent. The pipe is ex- 
pected to be in operation as far as 


Nearing the end of a section of pipe line, which it has just coated and wrapped, 
is one of the big coating and wrapping machines being used on the Interprovin- 
cial crude oil line, While a side-boom caterpillar supports the wrapper, the 
operator rides the machine itself, checking its work on the line. This operation 


was pictured on the spread near Kipling, Saskatchewan. 





Regina during the coming fall, while 
oil is expected to reach Superior, 
Wisconsin, by the end of the year or 
soon thereafter. Here vast storage 
tanks of 1.8 million bbl capacity will 
store reduced winter throughput to 
feed lake tankers during the naviga- 
tion season with bonded oil, to supply 
Sarnia and Toronto refineries eventu- 
ally with 70,000 to 100,000 bbl daily, 
replacing imported oil from US. 


fields. 


Potential Increasing Faster 
Than Markets 


This promise of wider markets is a 
further incentive for the drilling of 
new wells. Producers are now held 
down by severe daily market quota re- 
strictions imposed due to the lack of 
outlet. In May the daily acceptance 
per well was set at 60 and 45 bbl, 
respectively, for Leduc Woodbend’s 
D3 and D2 zones, 60 bbl for Red- 
water, 160 bbl for Golden Spike, 60 
for Excelsior, and 45 for Joseph Lake. 
All these per well quotas are less than 
the Conservation Board allowables, 
which are set for summer months at 
rates double the above for Leduc, 3 
times greater for Excelsior, 4 times 
greater for Redwater, and 6 times 
greater for Golden Spike. 


Even these vast present plans to 
reach wider markeis may prove 
somewhat disappointing to individual 
producers. If the completion of new 
wells continues at merely the present 
rate over the next 4 or 5 years, quotas 
will have to be held down even as the 
outlet increases. Taking a careful look 
at possible increases in prairie con- 
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sumption over this period, and add- 
ing these to the planned stepup in pipe 
line outlets to the head of the Lakes 
for tanker delivery to Ontario points, 
it becomes apparent that present out- 
put of about 62,000 bbl daily may be 
roughly doubled by the end of 1952, 
and may attain a rate not exceeding 
140,000 bbl daily by the end of 1953, 
depending on the amount of storage 
available at Superior, Sarnia, and 
Toronto. On top of this, assuming no 
change in world prices for petroleum, 
Alberta wellhead prices may suffer a 
drop of about 40 cents a barrel, or 
about 13 per cent, so that Alberta oil 
can compete with present prices at 
Sarnia. 


The cumulative result of such de- 
velopments does not point to any 
sharp increases in revenues per well. 
Worked out on an average basis, di- 
viding the probable average number 
of producing wells each year into the 
probable average daily marketable 
production, it may be seen that re- 
turns per well are unlikely to increase 
by more than 10 to 20 per cent or 
thereabouts during the next three 
years. By 1953, the returns per well 
may exceed present returns by pos- 
sibly 30 to 40 per cent. 


Thus it may be necessary to look 
further ahead for possible markets 
other than central and western On- 
tario, which areas should be fully 
served by 1953 or 1954 by the pipe 
line now being built. Of the several 
potential markets ; Montreal, Chicago, 
St. Paul-Minneapolis, Vancouver, and 
points in the Pacific northwestern 
states; an outlet at Vancouver for 
sufficient oil to make a pipe line pay 
might have the least effect in lowering 
wellliead prices in Alberta. The Van- 
couver market, however, is now only 
about 14,500,000 bbl a year, too 
small in itself to justify a 600-mile 
oil pipe line through the mountains, 
or to permit Alberta oil to compete 
with oil imported from California as 
at present. 


If, however, Alberta oil could also 
find a market in the Portland and 
Seattle areas, which are also being 
supplied from California, then a pipe 
line across the Rockies might be jus- 
tified. Such an outlet might also have 
the effect of lowering wellhead prices 
at Edmonton still further. This possi- 
bility is currently being fully investi- 
gated. The outlook is clouded, how- 
ever, by possible opposition from 
competitive California producers. 
The question of quotas, embargoes, 
and perhaps higher tariffs arises as 
well. The U. S. tariff on imported oil 
was increased on July first to 21 cents 
per barrel. 


a 


Gas Export May Further 
Stimulate Exploration 


Further developments are pending 
in Alberta that may widen the inter- 
est in exploration and pipe lines. Dur- 
ing the last two sessions of the Ca- 
nadian Parliament, four natural gas 
companies have obtained authority 
from the Canadian Government to in- 
corporate. Their purpose is delivery 
of natural gas to Winnipeg, Van- 
couver and points in the Pacific north- 
western states. They still have to ob- 
tain authority from the Province of 
Alberta to export the gas. 

Westcoast Transmission Company, 
backed by Frank McMahon, Pacific 
Petroleums, Sunray Oil Corporation, 
and Eastman Dillon and Company, 
seeks to follow an all-Canadian route 
from Edmonton through the Yellow- 
head Pass, following the route of the 
Canadian National Railway to Kam- 
loops, thence via Princeton and Hope 
to Vancouver and on to Seattle and 
Portland. Alberta Natural Gas, 
backed by A. F. Dixon and Morgan 
Stanley Company of New York, has 
made surveys for several routes. One 
is an all-Canadian route starting from 
Edmonton and passing through Cal- 
gary, then through the Crows Nest 
Pass. It crosses the other mountain 
ranges just north of the U.S. border, 
and supplies Canadian consumers 





first, including Vancouver. Their all- 
American route, after passing through 
Calgary and the Crows Nest Pass, 
crosses the U.S. Border at Kingsgate, 
north of Spokane, for serving Spo- 
kane, Seattle, and Portland first; and 
supplying what is left to Vancouver. 
The latter is claimed to be the lowest 
cost route for construction and op- 
eration, and serves the largest market. 

Several companies seek permission 
to build gathering lines, or a grid 
system connecting all important Al- 
berta gas fields, which will be neces- 
sary for tying in all gas fields what- 
ever route is chosen for export. An- 
other company, Western Pipe Lines, 
wants to supply Winnipeg. 

Almost 2 years ago the Alberta 
Natural Gas Commission reported to 
the Alberta Government on the po- 
tential reserves of gas, at that time 
estimated at some 5 trillion cubic feet, 
and the possible domestic market for 
it. Since that time, no announcement 
as to policy on exports has been 
forthcoming from Premier Manning 
of Alberta, but current estimates of 
reserves have been raised, and now 
exceed seven trillion cubic feet. Some 
experts believe present reservs about 
10 trillion cu ft. In the United States, 
about five trillion feet of gas has been 
discovered with every billion barrels 
of oil. Such a yardstick indicates what 


Welders go to work to tie-in another joint of pipe as construction progresses on 

Interprovincial Pipe Line Company's crude oil line from the Alberta oil fields to 

Superior, Wisconsin, on the Great Lakes. A side-boom caterpillar holds the 
40-foot joint of pipe in position after the line-up crew has put it in 












place for the welders, near Hardisty, Alberta. 































































































might be expected in the Canadian 
prairie provinces. Hearings will be 
held during October that may. result 
in a decision to permit exports. 

Assuming export to the United 
States is allowed by Alberta, it next 
devolves upon the Canadian Board of 
Transport Commissioners to decide 
which company gets the right to build 
the pipe line and which route that 
company must follow. If the Board 
should declare in favor of a line 
through Idaho and Washington, they 
will have to justify it on the basis of 
common sense and hard economic 
facts, for during the recent sessions 
of Parliament, opposition members 
put up a strong fight for an all-Cana- 
dian route. 

If gas export were permitted, par- 
ticularly via the northern route, it 
could have the effect of diverting the 
interest to potential gas producing 
areas, to some extent retarding the 
discoveries in predominently oil-bear- 
ing fields, leaving the accessible oil 
markets to be shared by fewer oil 
wells, thus tending toward easing up 
on present quota restrictions. 


But north Pacific state cities will 
probably not wait indefinitely for Al- 
berta natural gas, with other sources 
available to them. Already Texas pro- 
ducers have applied for permission to 
build pipe lines to these areas, though 
\lberta gas fields have the advantage 
of being only half the distance away. 
But alternative mass markets are as 
close, or closer to Texas than to Al- 
berta gas fields. Even the Ontario 
market for natural gas is turning to 
Texas sources, whence gas may be 
obtained via shorter pipe lines than 
would be needed for Alberta gas. 

There are many variables to con- 
sider. About all that may be conclud- 
ed is that no great increase in returns 
per oil well can be expected during 
the next 3 or 4 years. Most of the 
larger oil companies are financially 
able to go on drilling and proving up 
reserves with the assurance that they 
are building up an investment that 
should ultimately pay off. On the 
other hand, smaller companies may 
have to ease up on their exploration. 


Benefits From Greater 
Oil Production 


The people of Alberta particularly, 
and Canadians in general, are bene- 
fitting widely from these develop- 
ments. The Province of Alberta is 
presently receiving an income from 
oil royalties at the rate of some $5.- 
900,000 a year, and with completion 
of the pipe line, this revenue should 
more than double. Besides this, some 
$35,000,000 have been received to 
date from the sale of oil leases. 
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CRUDE OIL DELIVERIES TO CANADIAN REFINERIES BY YEARS 1943-1955 IN MILLIONS OF 
BARRELS — SHOWING EXPECTED RISE IN PROPORTION OF DOMESTIC PRODUCTION 
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The total of all direct revenue from 
oil accounts for almost a third of the 
entire provincial revenue. Indirect 
revenue through taxation of the many 
new enterprises and the circulation of 


money spent for exploration and de- 


velopment is also adding indirectly to 
both provincial and federal revenues. 
Expenditures in the oil industry this 
year is expected to approach 10 per 
cent of total Canadian private do- 
mestic investment. 


A 40 cent reduction of well head 
prices at Edmonton on the comple- 
tion of the pipe line might result in 
lower prices for petroleum products 
that would help western farmers and 
encourage new industries to take ad- 
vantage of lower fuel costs and cheap- 
er raw materials for petro-chemical 
industries. Oil and gas producing, re- 
fining, and exportation should pro- 
vide the prairies with another major 
industry besides agriculture, and thus 
reduce the impact of drought, depres- 
sion, or the reduction of export mar- 
kets for food products. 


The saving in the outlay of scarce 
United States dollars is another ad- 
vantage accruing to Canada by mount- 
ing production of Canadian oil. 
Though increasing consumption 
maintained the needed outlay for 
U.S. petroleum at around $275,000,- 
000 in 1949, without this domestic 
production it would have amounted to 
$365,000,000. Following upon the 
completion of the pipe line and the 
displacement of U.S. oil presently 
reaching Ontario points from the 
Illinois and other Mid-Continent 
fields, a third of Canada’s needs may 


be met from domestic sources and 
some $140,000,000 annual outlay of 
U.S. dollars may be saved. 

A market in the north Pacific states, 
added to a 50,000,000-bbl market 
yearly in the prairie provinces and 
Ontario, could bring Canada a fur- 
ther $125,000,000 American dollars 
yearly, on top of the saving in US. 
dollars through supplanting imports 
into Ontario from Mid - Continent 
fields. But refinery capacity in Oregon 
and Washington is presently lacking. 


Benefits to North America 


This saving of U.S. dollars to Can- 
ada does not mean curtailment of 
trade. It only diverts Canada’s U.S. 
dollar resources to the purchase of 
greater quantities of the thousand and 
one products of U.S. industry that 
Canada needs. 

From the point of view of conti- 
nental defense, the discovery of these 
additional reserves is an additional 
source of security to both countries. 
Even in peacetime, the development 
and marketing of this oil can benefit 
both countries, if it is done in such 
a way, regardless of boundaries, that 
each source as far as possible = 
plies the nearest and most suitable 
area of consumption. 

Whatever may be the sequence of 
these forthcoming developments over 
the next few years, one of the most 
important oil fields in the world is in 
the making inthe Canadian North- 
west. Nothing short of other huge dis- 
coveries in this hemisphere, or a sharp 
break in prices, due to the impact of 
Middle East oil, can-stop it rolling. 

*** 
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FIG. 1. Comparison of calculated 
and indicated thermal efficiencies. 


YEAR 


FIG. 2. Trend in U. S. premium grade 
motor gasoline, antiknock quality, engine 


compression ratio and gasoline economy. 


The Influence of Engine Trends on Future Fuels’ 


Recent trends in automotive, avia- 
tion, and diesel engine design, and 
their influence on the fuel quality re- 
quirements of these engines are re- 
viewed in this paper. As the automo- 
tive engine field is the largest fuel 
consumer and is also the one currently 
showing the most activity as far as 
design changes are concerned, it will 
be discussed first. 


Automotive Engines and Fuels 


One of the most important recent 
developments in the automotive engine 
field was the announcement and dem- 
onstration by Mr. Kettering of the 
General Motors Corporation that the 
building of gasoline engines of up to 
12:1 compression ratio was entirely 
feasible and practical. Prior to this 
demonstration, most automotive engi- 
neers had reached the conclusion that 
an upper limit of perhaps 8 to 1 com- 
pression ratio might eventually be 
teached in automotive engines over a 
relatively long period of time. Experi- 
mental attempts to exceed this figure 
had heen universally unsuccessful, 
and some experimenters had actually 
demonstrated that by the time 8 to 1 
compression ratio was reached, engine 
power and fuel economy had passed 
the op'imum value and had actually 
starte’ to decline. It now appears in 
retros;'-ct that the unsuccessful at- 


t presented at a meeting of the Department 
M tan'rds and Tests and the Department of 
> age tire of the National Petroleum Asso- 
i *: the Esso Research Center on June 2, 
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tempts to build engines of really high 
compression ratio were due to lack of 
stiffness in the engine crankshaft with 
the result that when high pressures 
existed, the bending of the crankshaft 
increased bearing and piston friction 
to a point where the power and eco- 
nomy gains theoretically to be realized 
by raising compression ratio were ne- 
gated in overcoming the higher engine 
friction. With a crankshaft of ade- 


quate design, the Kettering engine op-_ 


erated perfectly satisfactorily at 12:1 
compression ratio and showed essen- 
tially the power and economy pre- 
dicted for it on theoretical grounds. 
In the two years since the Kettering 
engine was announced, the General 
Motors Corporation has put two cars 
on the market, namely: The Cadillac 
and the Oldsmobile Rocket, which are 
equipped with engines structurally 
capable of being increased to 12:1 
compression ratio without any major 
retooling as quickly as the petroleum 
industry can supply fuels of suitable 
antiknock quality for these engines. 
This development by GM is probably 
indicative of a general trend in the 
automotive industry to build engines 
of higher compression ratio, and over 
the next several years pressure will 
continually be brought to bear on the 
petroleum industry to increase the 
antiknock quality of the available 
gasolines, especially in the premium 
grade. 

Some of the aspects of the engine 
compression ratio problem and its re- 
lation to the gasoline quality problem 
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are illustrated in Figs. 1 to 4, Fig. 1, 
which illustrates the relation between 
engine thermal efficiency and com- 
pression ratio, shows the well-known 
fact that thermal efficiency increases 
as an exponential function of compres- 
sion ratio. The calculated curve is 
based on the formula E = 1 — 


Ce)” 


where E is effiicency and R is com- 
pression ratio. The calculated curve 
in Fig. 1 was developed by General 
Motors using a valve of 1.21 instead 
of the usual value of 1.4 for the ratio 
of specific heats in the air cycle for- 
mula. The justification for the use of 
the lower exponent is the fact that 
polytropic exponents of the working 
fluid, as observed during expansion in 
gasoline engines, are consistent with 
specific heat ratios of about 1.2. More- 
over, the ratios of specific heats of 
the expanding gases in the cylinder, 
as determined from _ spectroscopic, 
specific heat data at actual working 
temperatures between 3500 and 4000 
F, lie much closer to 1.2 than to 1.4. 


The point of interest in Fig. 1 is that 
indicated efficiencies for actual engines 
approach the calculated curve rather 
closely, at least up to compression 
ratios of 10:1. The reasons for the 
differences between the calculated and 
observed values at compression ratios 
above 10:1 have not been well-estab- 
lished thus far. For orientation pur- 
poses it might be well to point out that 
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ihe average current automotive engine 
has a compression ratio of roughly 
6.7:1, whereas the compression ratio 
of diesel engines is in the range of 
13 to 16:1. It is, of course, obvious 
that as automotive engines approach 
the 12:1 level established as a reason- 
able goal by the Kettering engine, 
these engines will show efficiencies 
very close to those of the diesel en- 
gines, but will naturally operate on 
widely different types of fuel than the 


latter engines. 


The changes that have taken place 
in the antiknock quality of premium 
grade gasoline since 1930 and the cor- 
responding changes that have occurred 
in the compression ratio and fuel 
economy characteristics of passenger 
car engines are illustrated in Fig. 2. 
It will be noted that over the period 
in question the antiknock quality of 
the average premium grade gasoline, 
as indicated by the Motor Method, has 
risen from roughly 70 to 80, Corres- 
ponding Research octane number data 
are not available for the entire period 
in question, as this test method is rela- 
tively new compared to the Motor 
Vethod, but it is evident that they are 
showing the same trend as Motor 
Method octane numbers. In the in- 
terest of brevity, antiknock quality 
trends for regular grade gasolines are 
not shown in Fig. 2, but they have 
paralleled those for the premium grade 
easolines at a lower level. As the result 
of the availability of gasolines of im- 
proved antiknock quality, the aver- 
age compression ratio has risen from 
1.8 to 6.8 in the past 18 years, and 
fuel economy expressed in terms of 
10 miles traveled per gallon of gaso- 
line has improved from 26 to 40 or 
54 per cent. The entire increase in fuel 
economy cannot be explained on the 
basis of compression ratio increase 
alone. Actually, about one-half of the 
indicated improvement in economy is 
due to compression ratio increase and 
the remainder is attributable to im- 
provements in engine design. 

An estimate of what will be required 
in the way of gasoline antiknock qual- 
ity as compression ratio is increased 
and the accompanying ‘improvements 
in gasoline economy that might be 
anticipated are. presented in Fig. 3. In 
going from the present level of 6/7 
compression ratio to the region of 
\0-11:1, antiknock quality must be 
raised from roughly 85 Research oc- 
tane number to the vicinity of 100. It 
should be borne in mind that the rela- 
tionship shown is an estimate based 
on the available data and at best repre- 
sents only the average situation. Wide 
variations exist in the antiknock re- 
quirements of present production en- 
gines of a given compression ratio due 
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not only to the fundamental differ- 
ences in design, but also to minor 
variations in constructional details 
and engine adjustments. In extreme 
cases these variations may amount to 
20 octane numbers in requirement for 
engines of the same make and model. 
The extent to which engine builders 
can eliminate these variations in their 
future designs and also build ““mechan- 
ical” octane numbers into these de- 
signs will control the ultimate nature 
of the relationship between compres- 
sion ratio and antiknock quality re- 
quirement. It is anticipated that future 
engines of high compression ratio will 
tolerate fuels of high sensitivity (dif- 
ference between Research and Motor 
octane number) as shown in Fig, 3. 
It also appears that Research octane 
number will continue to be controlling 
as far as the low speed antiknock re- 
quirements of engines are concerned 
and will therefore be the limiting con- 
sideration, since the low speed re- 
quirements of engines are more critical 
than high speed requirements. 

As indicated in Fig. 3, fuel economy 
in terms of miles per gallon should 





improve some 35 per cent as compres. 
sion ratio is raised from 6.7:1 to the 

region of 10:1. 
... The economic significance o! jm. 

proving fuel economy is illustraicd ip 
Fig. 4. It is evident from this figure 
than an improvement of 1 per cent in 
fuel economy calculated on an annual 
gasoline consumption of 31 billion 
gallons would mean a saving of some 
$60,000,000 when assuming gasoline 
to cost 20 cents per gallon or would 
permit travelling an additional 514 
billion car miles with no increase jn 
consumption. If existing cars were re. 
placed at the rate of 3,000,000 per 
year with new cars giving 10 per cent 
more miles per gallon, the average 
annual saving over a 10-year period 
would amount to 300 million dollars 
or 10 billion car miles assuming an 
operating cost of 3 cents per car mile, 


Considerable interest has been 
evinced during the past year or so in 
the use of auxiliary fuel injection de- 
vices such as the Thompson Vita- 
Meter, as well as the dual fuel system 
proposed by Holaday of the Socony- 
Vacuum Oil Company. Both of these 

























s FIG. 3. Relationship between engine compression ratio, octane 
a requirement, and gasoline economy. 
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Replacing 30 million cars at the rate of 3 million per year 
with cars having 10% more miles per gallon 
would reduce the fuel bill 
1% each year for 10 years 
until all cars would give 10% more mpg 
During the 10 years 
the average annual saving would be 5% 
which is equivalent to 
300 million dollars saving annually or 
10 billion more car miles at 3c/car mile 
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devices supply the engine with fuel 
of high antiknock quality to suppress 
knock when it is operating at or near 
full throttle, and a lower antiknock 
quality fuel under part throttle con- 
ditions. In the case of the Vita-Meter 
the auxiliary fuel is an alcohol-water 
mixture which is fed to the engine 
along with the regular tank gasoline. 
In the dual fuel system two gasolines 
of different antiknock quality are em- 
ployed, and the engine is supplied 
with one or the other of these two 
fuels, depending on manifold pres- 
sure. Both of these schemes have con- 
siderable technical merit for the in- 
tended purpose, but neither appears to 
be economically justifiable, at least in 
the United States. 

There is a definite trend on the part 
of passenger automobile builders to 
replace the conventional gear type 
transmission with automatic or semi- 
automatic transmissions such as the 
hydramatic drive, dynaflow drive, etc. 
[t is estimated that slightly over 
2,000,000 cars have been built with 
automatic or semi-automatic transmis- 
sions since they were first introduced 
in 1938. Currently, 25 per cent of the 
cars being produced in the United 
States have transmissions of this type. 
[t is difficult to predict what the over- 
all influence of automatic transmis- 
sions may be on the antiknock require- 
ments of engines. It appears possible, 
however, that the use of torque con- 
verter type transmissions such as the 
Buick dynaflow type may tend to place 
more emphasis on the high speed anti- 
knock quality characteristics of gaso- 
lines, since the torque converter does 
not load the engine at low speeds. Ac- 
cordingly, the Motor Method octane 
number of gasolines may assume con- 
siderable importance if torque con- 
verter type transmissions are used 
extensively. 

There do not appear to be any 
trends in engine design that will mate- 
rially influence the volatility of clean- 
liness characteristics of motor gaso- 
lines in the immediate future. The use 
of automatic chokes is rapidly expand- 
ing, but their use will not affect gaso- 
line volatility requirements, since au- 
tomatically choked cars appreciate 
fuels of high middle and back end 
volatility to the same extent, from the 
standpoint of warm-up performance, 
as manually choked cars. The vapor 
locking characteristics of some auto- 
mobiles have been slightly improved 
through the use of better fuel pumps 
and more advantageous location of 
fuel lines. However, these changes will 
not permit the use of gasolines having 
significantly poorer vapor lock pro- 
tection characteristics than those now 
marketed. The use of fuel injection 
rather than carburetion probably 
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FIG. 5. New compound engines. 
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would permit the use of appreciably 
less volatile gasolines than those now 
required, but all of the injection sys- 
tems proposed thus far are too costly 
to warrant serious consideration. 

Engine builders are gradually be- 
ginning to recognize the advantages 
to be gained from the standpoint of 
reducing fuel induced engine sludge 
and varnish deposits by maintaining 
engine temperatures at reasonable 
levels, adequately ventilating crank- 
cases, and employing oil filters. All of 
these factors should, in the long run, 
tend to improve engine life somewhat, 
but it is doubtful whether they will 
permit the use of gasolines having en- 
gine cleanliness characteristics signifi- 
cantly different from those currently 
being produced. 


Aviation Engines and Fuels 


Up until recently it was felt that the 
days of reciprocating engines for use 
in both military and commercial air- 
craft were numbered because of the 
rapid strides being made in the devel- 
opment of jet engines. However, reci- 
procating engines compounded with 
turbines to take advantage of the en- 
ergy available in the exhaust gases 
from the reciprocating engine are now 
receiving a considerable amount of at- 
tention because of the excellent fuel 
economy characteristics possible with 
combinations of this type compared to 
present jet engines. 

At the present time it appears that 
jet engines will be used extensively in 
military fighter aircraft and may be 
used to some extent in bombers. Com- 
pounded reciprocating engines are be- 
ing seriously considered, especially for 
use in long range bombers, because of 
fuel economy and range considera- 
tions. In the commercial field, recipro- 
cating engines undoubtedly will be 
used extensively for some years to 
come because of the large investments 
which airlines have in relatively new 
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equipment of this type. However, 
Trans-Canada Airlines plans to obtain duct 
one prototype jet engine airplane in 


gast 
the near future to accumulate service sale 
experience with this type of equip- by 
ment. In addition, one or two U. S. Wo 
airlines are considering obtaining one a 
or two jet airplanes in order to deter- a 
mine the practicability of using planes 


of this type in regular commercial 
service. In the personal airplane field, the 
which has shown disappointingly; 
slow growth since the end of World 
War II, it is anticipated that only 
reciprocating engines will be used in 
the foreseeable future. 

As contrasted to the automotive en- 
gine, there is no particular trend to- 
ward the use of higher compression 
ratio reciprocating aircraft engines. 
In the latter engines the emphasis con- 
tinues to be toward obtaining more 
power through (a)  supercharging 
either mechanically or by means of 
exhaust gas turbines, or (b) coupling 
exhaust gas turbines directly to the 
main engine crankshaft. Diagrams 
illustrating the type of compound en- 
gines being built by the Wright Aero- 
nautical Corporation and by Pratt 
and Whitney are shown in Fig. 5. In 
the case of the Pratt and Whitney 
VDT engine, exhaust gases from the 
normal R-4360 reciprocating engine 
are fed to a turbine which drives a 
supercharger for the intake air. The 
turbo-supercharger is equipped with 
a variable jet orifice for controlling 
the operation of the exhaust gas tur- 
bine. In the Wright Turbo-Cyclone 
engine three blow down turbines op- 
erated by the exhaust from a standard 
R-3350 engine are geared directly to 
the main crankshaft of the engine to 
increase power output. In this case 
a supercharger driven by the engine 
is used to supply engine combustion 
air. In both engines the overall «her- 
mal efficiency of the power plait is 
improved by virtue of the fact that 
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energy from the exhaust gases that is 
normally wasted is converted to useful 
work. 

The trend toward increased super- 
charging or reciprocating aircraft en- 
gines with accompanying increased 
power output has raised the fuel anti- 
knock quality requirements of these 
engines. The petroleum industry has 
been instrumental in permitting the 
development of the truly outstanding 
aircraft reciprocating engines avail- 
able today by supplying fuels of higher 
and higher antiknock quality. Fig. 6 
shows the annual United States de- 
mand for aviation gasolines of various 
antiknock quality levels during the 
period from 1932 through 1948. Prior 
to 1937 the best fuel available was 
roughly 91 octane number. The devel- 
opment of the alkylation process dur- 
ing the middle 1930’s made the pro- 
duction of Grade 100/130 aviation 
gasoline possible, and the tremendous 
volumes of this quality gasoline made 
by the petroleum industry during 
World War II are a matter of common 
knowledge. At the close of World War 
II Grade 115/145 aviation fuel was 
made available, and fuel of this qual- 
ity is being used to good advantage in 
the latest design large aircraft engines. 








} TABLE 1. “‘Turbo-jet engine , fuel ‘stidians. 
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Gravity Flash RVP 
Spec. API point F PSI 
AN—F—22. 35 110 
(FP—2)....... Min Min 
AN—F—58A 
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10% 


410 
Max 


90% FBP Aromatics Sulfur 
o % 
490 572 20 0.2 
Max Max Max Max 
400 600 25 0.5 
Min Max Max Max 








lt is evident from Fig. 6 that if the 
artificial demand for aviation gaso- 
lines created by the war during the 
period from 1942 to 1945 is neglected, 
the demand for aviation gasolines has 
increased steadily since 1932, and it is 
expected to continue to increase at a 
steady pace, at least for the next sev- 
eral years. 

It is difficult to predict at this time 
whether fuels higher in antiknock 
quality than Grade 115/145 will be 
required for use in the newer com- 
pounded engines or in future design 
engines. If higher quality fuels are 
needed, however, they probably can 
be supplied, although this may mean 
some sacrifice in the total available 
quantity of aviation gasoline. There 
are not trends evident in the design of 
reciprocating aircraft engines which 
will materially influence the volatility 
or other characteristics of aviation 
fuels aside from antiknock quality. 


FIG. 6. U. S. aviation gasoline demand. 
(Exclusive of export) 
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The currently available turbo-jet 
aircraft engines will successfully burn 
a rather wide variety of petroleum 
fuels from gasoline through kerosine 
and light heating oils, provided that 
their sulfur and aromatic content is 
not unduly high. The U. S. military 
forces have standardized on two types 
of fuels for turbo-jet engines, and the 
pertinent specifications for these two 
fuels are shown in Table 1. Fuel AN- 
F-32 is essentially a kerosine of very 
low freezing point (—76 F maxi- 
mum). Fuel AN-F-58a is a product of 
much wider boiling range than AN-F- 
32 and is designed from the viewpoint 
that it could be supplied readily by the 
petroleum industry in large volumes 
in the event of an emergency. 

The turbo-jet engine is literally an 
infant in the field of aircraft power 
plants, and a tremendous amount of 
development work is being done_and 
will probably continue to be done on 
it in an effort to improve its efficiency 
and durability. The efficiency of jet en- 
gines can be improved by increasing 
compression ratio in the same manner 
as this can be accomplished in recipro- 
cating engines. However, the extent to 
which this can be done is limited by 
the temperatures which turbine wheels 
and combustors will stand. It appears, 
therefore, that the principal improve- 
ment in turbo-jet engine design will 
come as the result of the development 
of improved materials of construction. 

It appears doubtful if the turbo-jet 
engine proper will ever become ex- 
tremely critical of fuel quality. How- 
ever, limitations imposed by accessory 
equipment, as well as by flight temper- 
atures, rates of climb, operational alti- 
tudes, range considerations, etc., may 
make one type of fuel more desirable 
than another. For instance, it may de- 
velop that one particular type of fuel 
is eminently suitable for military use. 
whereas another may prove to be more 
suitable for commercial airline opera- 
tion. Regardless of the direction that 
turbo-jet engine developments take in 
the future, it should not prove very 
difficult for the petroleum industry to 
supply fuels of adequate quality for 
engines of this general type with exist- 
ing processes and equipment. 


Diesel Engines and Fuels 
There have been no really new or 
startling developments in the diesel 
engine field during the past several 
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Among the important operating and service 
improvements embodied in the American 
METRIC A-88 Series Orifice Meters are the 
following: 













The mercury float is in the low side cham- 
ber, which permits cleaning and calibra- 
tion with low side cover removed 









Union type seal tube connections permit 
interchanging 20°, 50”, 100” and 200” 
ranges. Other ranges up to 800" available 











Over-range protection is provided by sub- 
merged check valve with long guided 
stem and stainless steel seat 








Under-range protection is provided by 
check valve with stainless steel seat and 
plastic float in extended high-side 
chamber 













A new Teflon sealed stuffing box with 
monel shaft requires no grease or other 
lubrication furnished upon request 











A-88 Series Orifice Meters will handle tough 
measurement problems. They are rugged, yet 
simple. They are particularly suitable for ap- 
plications which must function properly where 
service inspections may be few and far be- 
tween. They maintain the American Meter 
Company tradition of “‘sustained accuracy at 


lower cost.” Write for Bulletin. American Meter Company 
RECORDING ORIFICE METER 


Diff. Range Inches of Water 10—20—50—100—200 
Pressure Springs available for all applications 
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TABLE 2. Diesel fuel demand (United States). 








1941 1948 1952 

Use B/D* Tot B/D* Jot B/D* Tot 

Railroads , 7.5 10 82. 34 158.0 45 
Vehicles ist 14.9 20 37.9 15 62.8 18 
EERE oe we 29.0 39 38.4 16 41.1 12 
Manufacture and utility..... 13.8 18 50.2 20 54.3 16 
Miscellaneous ............. 9.8 13 36.6 15 32.8 9 
Total. . Veena’ 75.0 100 245.3 100 349.0 100 


*Thousands 
#Per cent of total 





Source: Standard Oil Co. (N.J.)—Coordination and Economies Dept. 





years, although improvements in the 
reliability of diesel engines have been 
made steadily, Diesel engines have 
continued to grow rapidly in popular- 
ity, especially for certain applications 
where the inherently good thermal 
efliciency of diesel engines makes their 
use particularly attractive. Further- 
more, it is anticipated that their usage 
will increase. The U. S. demand for 
diesel fuel by field of use during the 
period from 1941 to 1948 and the 
anticipated demand in 1952 is shown 
in Table 2. The total demand for diesel 
fuel increased from 75,000 bbl per day 
in 1941 to over 245,000 bbl per day in 
1948, and it is expected that the de- 
mand in 1952 will be for some 349,000 
bbl per day. The rapid increase in the 
use of diesel engines by railroads is 
especially noteworthy, although it will 
be observed that the use of diesel fuels 
in all types of applications has in- 
creased, to some extent, during the in- 
terval since 1941. 

Most of the diesel engines now in 
use have compression ratios in the 
neighborhood of 13 to 16:1 and, there- 
fore, there is little to be gained from 
an efficiency standpoint by increasing 
compression ratio. There are some in- 
dications, however, that diesel engine 
builders are exploring the possibilities 
of supercharging their engines in or- 
der to increase power output per unit 
of displacement and, therefore, per 
unit of weight. An example of ‘et 
can be done in this connection is illus- 
trated in Table 3, which compares the 
power output and weight of a conven- 
tional and a supercharged 12 cylinder 
engine presently being made by a U. S. 
diesel engine builder. The super- 
charged version gives 25 per cent more 
power with a negligible increase in 
total engine weight. Based on avail- 
able single cylinder engine test data, 
the supercharging of diesel engines 
probably will increase deposit forma- 
tion and wear considerably when the 
engines are operated on the usual 
diesel fuels and ordinary heavy duty 
lubricating oils. As shown in Table 4, 
increasing the power output of a single 
cylinder diesel engine from 75 to 135 
BMEP by supercharging increased de- 
posits by 50 per cent and doubled en- 
gine wear. Perfectly acceptable per- 
formance can be obtained in the single 
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cylinder supercharged engine, how- 
ever, by employing special heavily de- 
tergent compounded oils which have 
recently become available, as the last 
column in Table IV demonstrates. 

It appears quite probable that the 
emphasis in diesel fuels in the future 
will be on the quantity available at 
reasonable cost from petroleum rather 
than on improvement in quality. The 
ignition quality (cetane number) of 
present diesel fuels appears adequate 
for existing engines, as well as for en- 
gines of future design. Fuels of better 
ignition quality will be needed only if 
highly supercharged diesel engines of 
relatively low compression ratio are 
built, and there does not appear to be 
much incentive to proceed in this di- 
rection. It may prove advantageous 
for the petroleum industry in the fu- 
ture to make somewhat wider boiling 
range diesel fuels than those now avail- 
able in order to increase the supply of 
diesel fuels without increasing crude 
runs. The available technical data in- 
dicate that a considerable improve- 
ment in yield can be obtained by fol- 
lowing this course without materially 
sacrificing fuel quality. The sulfur 
content of diesel fuels will probably 
increase in the future because of the 
fact that newly discovered crude 
sources appear, in general, to be higher 
in sulfur content than their predeces- 
sors, The use of higher sulfur content 
diesel fuels will result in increased 
engine deposits and engine wear, but 
the present indications are that both 
of these factors probably can be satis- 
factorily controlled by the use of the 
proper lubricating oils. The sulfur con- 





TABLE 3. Conventional vs epee. 


charged diesel engine (12 
cylinder—1200 rpm). 








Conventional Supercharged 
Wt., pounds......... 10,800 11,000 
Horsepower.......... 400 500 
BMEP, PSI......... 105 131 





TABLE 4. Influence of diesel engine 
supercharging on fuel and lub- 
ricant performance (single 
cylinder engine tests). 








’ Super- Super- 
Engine Conventional charged charged 
ae 75 135 135 
iis <.0:4:0:8 : A A A 
Lubricant. . .... A A B 
Relative wear... . 100 200 <100 
Relative deposits. 100 150 <100 








tent of diesel fuels can be reducec: by 
refining, but the cost of this refii:ing 
must be passed along to the consu:.er, 
and in the long run, will result in a 
much higher cost to him than thai in. 
curred through the use of appropriate 
lubricating oils. 


Summary 

In summary, there appears tv be 
definite desire on the part of automo. 
tive engine builders to increase the 
compression ratio of passenger car 
engines to take advantage of the sig. 
nificant improvements in fuel econ- 
omy obtainable by pursuing this 
route. The petroleum industry will be 
required to furnish motor gasolines of 
improved antiknock quality if im. 
proved engines are to be made avail- 
able. It is unlikely that the petroleum 
industry will be called on to supply 
motor gasoline of radically different 
volatility or cleanliness characteristics 
in the foreseeable future. 

In the field of aviation fuels a de- 
mand for higher antiknock quality 
fuels for use in reciprocating engines 
compounded with turbines may de- 
velop, but a firm statement on this 
point cannot be made at the present 
time. It appears that reciprocating en- 
gines will continue to be used in both 
military and commercial aircraft for 
some years to come. It is not antici- 
pated that aviation fuels of materially 
different volatility or stability char- 
acteristics from those currently avail- 
able will be demanded in the future. 

A wide variety of fuels ranging 
from gasoline through kerosine and 
even light heating oils can be burned 
successfully in aviation turbo-jet en- 
gines, provided that their sulfur and 
aromatic content is not unduly high. 
Although jet engines are undergo- 
ing relatively rapid developmental 
changes, it does not appear that they 
will ever pose any unusual problems 
to the petroleum refiner from a fuel 
quality standpoint. It is conceivable, 
however, that different types of jet 
fuel may be desired for military and 
commercial use. 

In the diesel fuel field it appears 
that the principal emphasis in the 
future will be on the quantity of fuel 
available, rather than improvement in 
quality. There is currently no incentive 
to make fuels of higher ignition qual- 
ity available. In order to make the 
large indicated future requirements of 
diesel fuels available, it may be ad- 
vantageous for refiners to make fuels 
with a broader boiling range than 
those currently being made. Finally. 
future diesel fuels may be somewhat 
higher in sulfur content which may 
lead to engine deposit and wear prob- 
lems unless appropriate engine lubri- 
cating oils are used. e2e2¢ 


THE PETROLEUM ENGINEER, August, 1950 



































This Badger-built plant is a model of top- 
notch engineering and construction. To help 


e- make it so, G-R Exchangers, Coolers, Heaters 
y and Reboilers are used, because of the proven 


excellence of G-R Heat Transfer Apparatus. 


Here, as in other petroleum refining and 





. chemical process plants all over the world, 
h G-R Heat Transfer apparatus was selected to G-R TUBULAR EXCHANGER 

9 ~ ‘ as PP . us s rey A shell-and-tube unit with many distinctive features for 
or assure maximum effectiveness at minimum efficient performance with minimum attendance and main- 


: : tenance expense. 
operating and maintenance cost. 


G-R designs include bare tube and finned tube 
units for every heat transfer requirement, 

























g based on our unequalled specialized experi- 
: ence of more than 80 years. Each G-R unit has 
many exclusive and distinctive features which 
d have been developed through continuous 
. pioneering and which are unobtainable in 
‘ other designs. ) G-R REBOILER 
; Ee R —— ; Widely used in process industries, and available with 
Write for bulletins describing heat transfer either bare tubes or K-Fin helically finned elements. 
Ss . . . ° 
j units in which you are interested, and be sure 
, to consult the G-R engineers for your par- 
; ticular needs. : 
: THE GRISCOM-RUSSELL CO. 
; 285 MADISON AVE., NEW YORK 17, N.Y. 
] 
‘ G-R TYPE B HEATER 
P A simple, practical design, highly efficient 
5 on moderate pressure, moderate temperature 
p eg. duties. 
f LS 
"7 ae 

5 : 

=. 
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Any old-timer, or new-timer for that 
matter, in the oil fraternity will tell 
you that John Leslie Latimer is “‘Slats”’ 
Latimer, president of Magnolia; that 
he is an affable, informal person who 
has spent nearly 35 years in the petro- 
leum industry and knows it from the 
loading rack where he began as a 
helper, to the 24th floor of Dallas’ 
Magnolia Building where his office is 
now. They'll say, too, that he’s the 
same there as he is on a rig floor or 
pipe line station talking to a group of 
men who form a part of the 12,500 
persons who get things done every day 
for the company, 

J. L. Latimer was born in Olean, 
New York, May 11, 1897. As that 
little city was at that time one of the 
few oil centers of the infant petroleum 
industry, he received his first intro- 
duction to crude oil and its products 
there as a kid. It was only a speaking 
acquaintance, though, as he knew little 
about the business when he came to 
Thrall, Texas, at the age of 18 to 
begin working one cold December 
evening in 1915 on the night shift at a 
small Magnolia loading rack for 25 
cents an hour. It was there that the 
then thin young man first was called 
“Slats” by his co-workers. That name 
has stuck ever since. 

From the loading rack, J. L. Lati- 
mer was transferred to a pipe line 
gang and then moved up as oiler, en- 
gineer, and then gauger in Texas and 
Oklahoma. He was getting around a 
lot over Magnolia’s pipe line opera- 
tions but took time out to serve in the 
Navy during World War I. After that 
hitch, which lasted more than a year, 
he returned to Magnolia in 1919 as a 
gauger in the Ranger field, which at 
that time was at the peak of its activity. 
\dvancements to chief gauger, district 
foreman, and oil solicitor followed 
and then he was given the tough job 
of constructing the company’s first 
welded trunk line between Luling and 
Hull station, a junction point on Mag- 
nolia’s main line extending from Beau- 
mont to North Texas and Oklahoma. 
Welded main lines were something 
new for a young pipeliner in 1924 but 
the successful completion of the job 
won for him a promotion to district 
pipe line superintendent of Magnolia’s 
Southwest Texas District with head- 
quarters in Luling. 

In August, 1934, Latimer was made 
Viagnolia Pipe Line Company’s gen- 
eral superintendent of Texas, Louisi- 
ana, and Arkansas with headquarters 
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J. L. LATIMER, President 


Magnolia Petroleum Company 


Magnolia Pipe Line Company 


at Dallas. On March 1, 1937, he was 
advanced to assistant general manager 
of that company and in April, 1938, 
was elected vice president, director, 
and manager of Magnolia Pipe Line 
Company. At the same time he was 
also elected vice president and a direc- 
tor of Magnolia Petroleum Company. 
On January 1, 1946, thirty years and 
fifteen days after he first started work- 
ing for Magnolia, J. L. Latimer was 
made president of both companies. 

During Word War II, Latimer was 
a member of the P. A. W. District 3 
Supply and Transportation Commit- 
tee, and associate member of the Sub- 
Committee on Pipe Lines in connec- 
tion with postwar disposal of pipe 
lines, refineries and tankers. 

Latimer is a director and vice presi- 
dent of the Dallas Citizens Council, a 
director of the Dallas Grand Opera 
Association, Trinity Improvement As- 
sociation, Texas Utilities Company, 
and the Republic National Bank. He is 
a past director and vice president of 
the Dallas Chamber of Commerce and 
is now a member of four of its impor- 


tant committees, a trustee of the Texas 
Research Foundation, and a member 
of the General Transportation Com- 
mittee of the A.P.I. and of the Greater 
Dallas Planning Council, as well as 
several other industry and civic or- 
ganizations both national and local. 

Although Magnolia was founded 
April 24, 1911, its roots extend deep 
in the industrial history of the South- 
west as its real beginning was when 
the refinery stills of one of its prede- 
cessor organizations was first lighted 
on Christmas Day, 1898. 

The job of being chief executive of 
such a pioneer company in the highly 
competitive oil business today de- 
mands much of a man. His three-fold 
responsibility to the employees of the 
organization, to the stockholders, and 
to the public that the company serves 
must be fulfilled while maintaining 
established traditions and policies that 
have to be kept flexible in the day-to- 
day job of directing the operations of 
the company. These qualifications call 
for a big man. They are being met by 
aggressive, genial J. L. Latimer. 
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Technological Improvements Increase Reserves 

















Pica new petroleum reserves are more difficult and expensive to discover as 
the search for oil and gas expands into new areas or into deeper formations, countless 
improvements in the technology of exploration, drilling, and production are increasing 
our reserves from both new fields and old fields. It is true, of course, that present higher 
prices for petroleum extend the commercially productive life of marginal wells, but 
all the costs of drilling and production have also increased. The increase in producing 
capacity and reserves, therefore, would not be nearly so large as it is’were it not for 
the countless technological improvements that have been made and continue to be 
made in exploration, drilling, and production practices. 


4 


Some of these improvements are readily apparent to those who* Have witnessed 
the changes in equipment design and operating practices since the discovery of Spin- 
dletop, Ranger, or even East Texas. The drilling rigs and derricks are more portable, 
more powerful, and more flexible than ever before. They can drill faster, deeper, and 
straighter with much less effort on the part of the driller and crew and with more 


safety from accidents or blowouts. i. 


: These modern rigs have been improved in nearly every: detail from the drilling 
‘bits at the bottom of the hole to the crown blocks on the derricks. 
production equipment has likewise been improved, so that oil and: gags 
and produced more efficiently. “e Ss 





Other technological improvements are not so apparent even to those who have 
witnessed the changes in the equipment. Drilling mud, for example, still looks about 


cas the same as ever to the casual observer. It is not the same, however, for today’s drillers 
ber must know a lot about the technology of drilling mud and how to make and keep it 
m- ready to drill through high pressure sands, salt water flows, or heaving shale. They 


oo must also know how to mix the mud to keep from losing circulation and having a blow- 


pe out, and how to keep the mud from damaging a formation. 


: The net result of the countless technological improvements in oilfield practices is 
led . oe : “ : 

ep that more oil and gas canbe found and produced with today’s tools, equipment, and 
th- know-how than ever before in the history of the industry. Commercial production can 
en now be established from deep, thin, low capacity oil and gas pools that would have 
“A been abandoned in earlier periods as “non-commercial.” Technological improvements 


in production practices may be credited also with the rejuvenation of commercial 
production in hundreds of pools that were on the brink of abandonment, partially 
ily abandoned, or, in many cases, totally abandoned. The technology of petroleum pro- 


. duction is an unfinished story of progress. 
) 
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The Baker Model ‘“G” 


Casing Centralizer 
is the only spring-type 
centering device that 
EFFECTIVELY CENTERS 
your casing at all 


critical cementing points. 


WZ —Z 
SES 
M/E / 3 b Dy 
eS COLLAR 











THIS SIMPLE ILLUSTRATION REVEALS THE IDEAL IN 
SPRING DESIGN AND MOUNTING, WHICH IS FOUND 
ONLY IN THE BAKER MODEL “G” CASING CENTRALIZER. 
Note’ how the load point is imposed directly upon the casing; 
and how the properly “contoured” spring is free to move along 
the smooth. surface of the casing as the spring deflects under 
compression. There is no chance for concentration of stress to 
cause a permanent set, or to result in breaking the spring. 
Note that ample clearance exists between Stop Rings and 
Spring Collars to aecommodate the increased length of the 
springs which results from their complete flattening «5 the 
centralizer passes dog-legs or tight spots in the hole. 


Adjusting Casing After Cementing for 
Stress Control at the Freeze Point 


Discussion of the Effect of “‘Slacking Off Some of 
The Casing Load at Wellhead After Cementing a Well 


, Wauen, prior to cementing, a string 
" of casing is freely suspended in a hole 
“filled with drilling fluid, the weight of 
"the entire string, less buoyancy, muts/ 
' be sustained as a hanging load by the 
" cross-sectional area of the pipe at the 
' surface, After cementing, however, ihe 
‘case is different. At least a portion of 
the string below the top of the cement 
~ is “frozen in” or immobilized so that 
"it can no longer be considered an 
' active influence so far as the actual 
' hanging load is concerned. This, of 
' course, does not mean that the prevail- 
' ing stress at any point is changed by 
_ the mere fact of the fixation of ithe 
| frozen length. If the prevailing stress 
atthe freeze point, with due consider- 
_ ation for the effect of buoyancy, hap- 
' pened to be a tensile stress before 
' cementing, it will, if otherwise undis- 
~ turbed, remain as such after cement- 
ing. The significant difference, how- 
ever, is this, 

After cementing, if it is considered 
undesirable, it is no longer necessary 
for the free length to continue sup- 
porting the load originally imposed 
on the system by the buoyant weight 
of the frozen length. By simply “sla k- 
ing off” or adjusting the strain in the 
free length, the residual stress at the 
freeze point can be varied to any ex- 
tent, or relieved entirely. Relieving the 
strain in the free length merely trans- 
fers the freeze point load to the cement 
sheath through which it is transmitted 
as a shear stress to the wall of the hole 
and the surrounding formations. 

Most operators are well aware of 
these facts and fully appreciate their 
significance. When it comes to putting 
them into practice, however, there 
seems to be a considerable difference 
of opinion as to just how much slack- 
off to allow for. Many operators have 
a feeling that the least they can do is 
to slack off enough to account for the 
buoyant weight of the frozen length. 
Others, however, feel that this is an 
exagerrated over-simplification of the 


* 2s ~ ° - . e 
c Chic Engineer, Kerotest Manufacturing 
ompai Pittsburgh, Pennsylvania. 


B. E. CURRAN* 


problem involved, and that the deter- 
mining factor in the final analysis is 
the amount of thermal expansion 
and/or contraction of the free length 
that may have to be accommodated. 
Their theory is that, once a string of 
casing is run in the hole, it quickly 
attains an equilibrium with the ambi- 
ent subsurface temperature gradient, 
and that, after the heat generated by 
the setting cement has been dissipated, 
this equilibrium is re-established with- 
out any particular effect on the pre- 
existing stress conditions. Thereafter. 
however, any heating or cooling effect 
due to fluids being produced or circu- 
lated will contribute to the expansion 
or contraction of the free length, and 
this, in turn, can materially alter the 
stress pattern. They feel, therefore. 
that enough residual stress to com- 
pensate for any thermal expansion. 
plus an additional amount to provide 
for a reasonable margin of safety. 
should be retained at the freeze point 
in the free length at all times. This 
they consider essential to prevent the 
free length from slacking off thermally 
and being subjected to the hazard of 
buckling by column action under com- 
pressive stress. By pursuing this line 
of reasoning still further, however, it 
can easily be seen that, depending on 
the position of the freeze point and 
temperature rise to be accommodated. 
the actual adjustment required migh\ 
be in the nature of a pickup instead of 
a slackoff. To some this does not 
sound unreasonable. but to others it 
seems to be a completely anomalous 
circumstance that they want io sh 
away from instinctively. The purpose 
of this article, therefore, is io attemp! 
lo reconcile these various viewpoints 
by reviewing and rationalizing the 
background for the casing slackofl 
problem in general. 

To begin with, the casing slackofl 
problem is essentially a matter of 
stress analysis in a long slender col- 
umn, Because the casing is immersed 


EXCLUSIVE 
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in a column of fluid, however, any at- 
tempt to rationalize the problem also 
involves the concept of buoyancy. 

As far as a relatively compact ob- 
ject is concerned, this concept is read- 
ily explained. If we consider a short 
cylindrical solid suspended so that it 
is fully immersed in fluid in an up- 
right position, we find that it is buoyed 
up by a force equal to the weight of 
the fluid it displaces. This occurs be- 
cause of the difference between the 
hydrostatic pressures that are effective 
at the top and at the bottom of the 
cylinder. Thus the force that acts 
downward on the top of the cylinder 
is the product of the hydrostatic pres- 
sure at the depth of the upper surface 
times the cross-sectional area exposed 
to it. The force acting upward against 
the bottom of the cylinder is the prod- 
uct of the prevailing pressure at the 
depth of the lower end times the «ross- 
sectional area of the bottom. The re- 
sultant force acting on the object is 
simply the difference between these 
two forces. And as the excess acts in 
an upward direction against the bot- 
tom of the cylinder. it gives rise to a 
buoyant effect that partially offsets the 
weight of the cylinder. 

If we compute the difference be- 
tween the hydrostatic pressures acting 
on the top and bottom, respectively, 
we find that it is equal to the hydro- 
static pressure that would be exerted 
by a column of fluid having a height 
equal to the upright length of the cyl- 
inder itself. Reduced to these terms, 
the excess hydrostatic force acting on 
the cylinder as a buoyant effect is 
equivalent to the product of the den- 
sity of the fluid, the length of the cyl- 
inder, and its cross-sectional area. But 
as this is equivalent to a quantity of 
fluid having the same volume as the 
cylinder itself, it is easy to see why the 
proposition, when reduced to the sim- 
plest terms, is expressed by merely 
stating that the buoyant force acting 
on a body is equal to the weight of the 
fluid displaced by the body. 

The significant feature to remember, 
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however, is the fact that buoyancy acts 
on the bottom of a body. If the fluid 
has no access to the bottom, there can 
be no buoyancy. This proposition can 
be very effectively demonstrated by 
means of an apparatus so simple that 
it can be understood not only correctly 
but intuitively without having to re- 
sort to any particular mathematical 
proof. 

This apparatus consists of a pol- 
ished metal bar suspended from a 
spring scale so that it extends through 
a hole bored in the bottom of a thick- 
bottomed metal container. The clear- 
ance between the bar and the hole 
should be a relatively close, sliding fit 
so that a given height of fluid can be 
maintained surrounding the bar with- 
out excessive leakage, but loose enough 
so that friction will not interfere with 
weight measurements. When the bar 
is surrounded with fluid it weighs just 
as much as when the container was 
empty, naturally. There is no buoy- 
ancy because the fluid has no access 


to the cross-sectional area. If this is so . 


with respect to the system we have 
been considering, it is also true of a 
string of casing suspended in fluid as 
shown in Fig. 1, 

By giving due consideration to the 
foregoing principles, it can be shown, 
as was done in Equation (14) of Ap- 
pendix 1 at the end of this article, that 
the total amount of stretch “s,” over 
the entire length of a string of casing 
“|” due to axial considerations only 
would be given by, 


where “E” is the modulus of elasticity, 
“8” is the density of steel, and “w” is 
the density of the fluid. 

If we want to be more rigorous and 
take into account the lengthening ef- 
fect due to the squeezing of the wall 
thickness by the application of lateral 
pressure as shown in Fig. 2, in addi- 
tion to the axial effects of tension and 
buoyancy, astill better stretch formula 
can be obtained. Thus according to 
Equation (31) of Appendix 1 the 
cumulative amount of stretch “s,” 
from the top of the string to any point 
“x” along its length due to the com- 
bined effects of tension, buoyancy, 
and lateral pressure would be given by, 


a x? 
= ¥[o—.]-Z [sa] 
(31) 


where “” is Poisson’s ratio and the 
other terms have the same meanings 
previously assigned to them. 

The cumulative elongation “s,” 
along the remainder of the length from 
“x” to “I” would then be given by 


x to 
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Equation (33) of Appendix 1 as, 


s, = 3F[P—20—»| —+|*—-] +35 |>— 20] (33) 


and the sum of Equations (31) and 
(33) would give Equation (34), 


=> §—20(1—») |. (34) 


in which “s” now represents the total 
stretch over the entire length from top 
to bottom with due consideration for 
the combined effects of tension, buoy- 
ancy, and lateral pressure. 


Equation (34) is the same as Equa- 
tion (14) except for the expression 
(1—p,), which gives effect to Pois- 
son’s ratio. This difference being of no 
particular consequence, however, so 
far as stress analysis is concerned, as 
is pointed out in the discussion in Ap- 
pendix 2, whatever is true of Equa- 
tion (14), stress-wise, is also approx- 
imately true of Equation (34). 

What then are some of the implica- 
tions of Equations (14) and (34) ? 

For the sake of simplicity let us 
examine Equation (14). Suppose, for 
instance, that we assume the density 
“w” of the fluid to be negligible in 
comparison to the density “8” of the 
steel. Then » = 0 and Equation (14) 
becomes, 

a! 
ie ie 


which is the well recognized formula 
for the stretch of casing suspended in 
air. This seems like a logical conse- 
quence and lends credence to Equa- 
tion (14). 

Suppose, then, that we assume 

= w so that Equation (14) now be- 
comes, 


(14.1) 


2 
Sg = oe 2. ) (14.2) 
=<. - (143) 


A little reflection on the meaning of 
Equation (14.3) shows that it means 
that the stress (— wl) due to the force 
of buoyancy would be exactly equal 
and opposite to the tensile stress (51) 
due to the weight. Thus the stress 
would vary from (— ol) at the bot- 
tom to zero at the top giving an aver- 





age stress of (="). This divided 


by “E” would give the amount of 
shortening per unit length “e”, 


e= — le 


and this in turn multiplied by the total 





(14.4) 
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length “1” would give the total amount 
of shortening, 
. =—$]E1 (14.5) 
a — 2 . '* 
_ —ol? 
= SE . . (143) 


This is the same effect as if we took 
a string of casing, of length “1” when 
laid out in a stress-free horizontal 
state, and then stood it on end in such 
a way as to prevent it from buckling. 
Its lower end would then be called 
upon to support the entire weight of 
its upright length in compression. 

Thus we have seen that for casing 
suspended in air the point of zero 
stress is at the bottom, while for casing 
suspended in fluid having the same 
density as the casing material the 
point of zero stress is at the top. There- 
fore, if the density of the fluid lies 
between the densities given for air and 
steel, or if 


O<cw<s . (146) 


which is normal for most fluids, then 
there would be a point of zero stress 
that would lie at some intermediate 
position between the top and bottom 
of the string. The position of this 
point called the neutral point can be 
determined directly by the use of 
Equation (36) taken from the deriva- 
tion given in Appendix 2, 
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(36) 
where “x” is the distance of the neu- 
tral point from the top and the other 
terms have the same meanings as be- 
fore. 

Now that we have established the 
existence of a neutral point, we may 
proceed to represent the axial stresses 
in a string of casing, suspended in 
fluid, as shown in Fig. 3. Stresses to 
the right of the vertical axis are indic- 
ative of tension and those to the left 
represent compression. 

Suppose now we wish to consider a 
string of casing suspended in a fluid 
having a density equal to 1/7 of the 
density of steel. By making o = 8/7 
in Equation (36) we obtain 
cubed. HC ae (36.1) 
which shows that the neutral point 
“x” would be situated % of the length 
“?’ from the top. Now if 1 = 10,000’ 
then. 
x=" >< 10,000 (36.2) 

= 8570’ (36.3) 

An’ if the string were cemented 
back :5 the neutral point exactly, after 
cemeiiting the casing would have a 
free length of 8570 ft and a frozen 
length of 1430 ft. Moreover, the stress 
at the top of the cement, or the freeze 


point as it is commonly called, would 
be exactly zero. 

Suppose, however, that it was fore- 
seeable that the production of warm 
fluid through the tubing might later 
raise the average temperature of the 
free length about 25 F, and that it was 
desired to provide enough tension at 
the freeze point to accommodate the 
corresponding expansion with a 20 
per cent margin of safety. 


Well, steel has a temperature co- 
efficient of .0000069, which simply 
means that 1 in. of length will expand 
or contract .0000069 in. for each 
degree Fahrenheit of temperature 
change. Thus if we have a string of 
casing fixed at both ends, as the free 
length is after cementing, and heated 
it through one degree, each inch of its 
length would expand. 0000069 in. 

It is well known, however, that the 
ratio of unit stress to unit strain is ex- 
pressed by the modulus of elasticity 
“E”’; or, conversely, that the unit stress 
is given by the product of the modulus 
multiplied by the unit strain. Thus, the 
unit stress “os” corresponding to a 
unit strain of .0000069 in./°F. would 
be given by, 
oe — .0000069 30,000,000 (36.4) 
oo = 207 psi/°F. (36.5) 


To accommodate the thermal expan- 
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sion due to a temperature rise of 25 F 
with a 20 per cent margin of safety, or 
with a safety factor of 1.2, would re- 
quire a pre-existing tensile stress at 
the freeze point computed as follows: 
o, = (1.2) (25) (207) (36.6) 

= 6210 psi (36.7) 

Earlier investigators have already 
suggested that a tensile stress of 6250 
psi at the freeze point, arrived at in a 
similar fashion after studying the tem- 
perature conditions in a 12,000 ft well 
cemented back to 4000 ft, ought to be 
adequate for most cases. 


66.99 


The unit deformation “e” in inches 
per inch corresponding to a unit stress 
of 6250 psi would be given by, 


Ot 


e= > 


E (36.8) 


(12) (1000) (6250) 
E 





Or 81000 = 


(36.9) 


= 214”/1000’ (36.10) 


where “8,55.” equals the stretch per 
1000 ft of free length necessary to de- 
velop a stress increment of 6250 psi. 

Now to return to our 10,000 ft 
string cemented back to the neutral 
point at 8570 ft. If we wanted to de- 
velop 6250 psi at the freeze point 
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FIG. 4. ADJUSTMENT OF CASING STRESS BY SLACKOFF OR PICKUP. 
To produce a stress of 6250 psi at freeze point (2% in. of stretch per 1000 ft) 
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in order to take care of a tempera. 
ture rise of 25. F with a safety fac. 
tor of 1.2, we could do so by pickiag 
up 214 in. for each 1000 ft of the 8570 
ft of free length. This would be 2.5 
multiplied by 8.57 or 21.4 in. 

If instead of being cemented just 
back to the neutral point, the casing 
had been cemented to a point 1430 ft 
above the neutral point, the tensile 
stress already prevailing there would 
be the same as the compressive stress 
acting on the bottom of the string due 
to buoyancy as their points of appli- 
cation are equally removed from the 
neutral point but in opposite direc- 
tions. But as from Equation (5) of 
Appendix 1 the compressive stress 
“go.” is given by, 


Ge = — al . ° (5) 


= — = (12) (10,000). (5.1) 


= — 4860 psi (5.2 ) 
then the tensile stress “‘o;” would be, 
ot — 4860 psi 

a Se (5.3) 

Thus there would be a tensile stress 
deficiency of the difference between 
4860 and 6250 or 1390 psi. But if 21/, 


in. per 1000 ft is equivalent to 6250 
psi then, 


s 25 
1390 6250 





(5.4) 


and 


$s = .556 in./1000 ft (5.5) 


The pickup, then, necessary to pro- 
duce a stress of 6250 psi at a point 
1430 ft, above the neutral point or 
2860 ft off bottom, would be .556 in. 
times each 1000 ft of the 7140 ft of 
free length, or only about 4 in. 

Numerous other examples might be 
cited following the same general line 
of reasoning. Of course where the ce- 
ment does not come up to the neutral 
point, the prevailing stress at the freeze 
point will be a compressive stress 
which must be added to the desired 
stress to determine the deficiency. Oth- 
erwise the procedure is much the same. 

All of these calculations, however, 
can be considerably facilitated by the 
use of a mathematical expression 
which gives the amount of adjustment 
directly for any set of conditions and 
for any pre-determined amount of 
residual stress at the freeze point. 

Suppose we take Equation (31) of 
Appendix 1, which represents the cu- 
mulative elongation from the top of 
a freely suspended string to any point 
“x” along its length, and use it to ¢e- 
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termine the amount of stretch “e,”, 

which exists in the free length “a” of 

astring of casing having a total length 

a Substituting “a” for “x” and “e, 2° 
“ ” 


for ““s, we get, 


1 2 
a= Fo] — Fp [8-2 no] 


(31.1) 


Similarly, if we use Equation (45) 
of Appendix 3 to determine the 
amount of stretch “e,”, which should 
exist in the free length “a” if it is de- 
sired to have zero stress at the freeze 
point after its lower end has been fixed 
by cementing, we obtain, 


2 
=o [8+ 2y0]. (45.1) 


Now if we subtract Equation (45.1) 
from Equation (31.1) and use “b” to 
represent the frozen length we get, 


Ae = ¥ [8b — ol) (45.2) 


in which “Ae” represents the total 
amount of adjustment (slackoff if 
positive and pickup if negative) re- 
quired to give zero stress at the freeze 
point. 

The disappearance of Poisson’s 
ratio “nu” from Equation (45.2) indi- 
cates the slackoff relationship to be 
entirely independent of any effect of 
lateral pressure and explains why this 
factor did not need to be considered 
in the numerical examples discussed 
earlier in the article. 

Where a pre-determined amount of 
stress “S” at the freeze point is de- 
sired it can be provided for by simply 
subtracting 


= 58 


E (45.3) 


€; 


from Equation (45.2) to give, 


a Sa 


In order to obtain. “Ae” in inches 
where “a,” “b,” and “1” are in feet, 
Equation (45.4) should be modified 
to give, 


144a 


pe, 12 Sa 
~  - 


o | — E - 
(45.5) 


The chart shown in Fig. 4 is a 
graphic method for obtaining solu- 
tions to Equation (45.5) using a mud- 
weight of 12 lb per gal, or a density 
“o” of 052 lb per cu in., and a re- 
quired’ stress “S” of 6250 psi at the 
freeze point. The notation used on the 
chart is slightly different from that 


used in Equation (45.5) and is shown 
as, 


[3 b— 


(45.6) 


where 


Ae = Casing slackoff or pickup— 
inches 

L, = Free length—feet 

L, = Frozen length—feet 

L = Total length—feet 

S = Desired stress—psi 

FE = Modulus of elasticity — 30.- 
000,000 psi- 

5 = Density of steel—.2833 lb per 
cu in. 

» = Density of flotant—lb per cu 
in. 
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APPENDIX 1 
Derivation of Equation for 
Stretch of Casing Freely 
Suspended in Fluid 


a. Due to axial considerations 


‘only. Consider a string of casing of 


total length “1,” freely suspended in 
a fluid of density “w” as shown in 
Fig. 1. 

If “dx” is an element of length lo- 
cated a distance “x” from the top of 
the string, then (I-x) is the length of 
casing suspended below this point. 
Furthermore, if “w” is the weight per 
unit length, then the hanging load 
“W” due to this suspended length 
would be given by w(I-x). 

Now if “A” is the metal cross-sec- 
tional area of the casing, then the ten- 


6e 9 


sile stress “‘o;’’ is, 


w (Ix) 
ioe ee ore (1) 


ot — 
Mtns . 
But Hh the density of the metal 


that can be designated by the constant 
““§” Thus Equation (1) becomes, 


gmap .«-.. (2) 


The hydrostatic pressure “p” devel- 
oped at the lower end of the length “1” 
would be 


p=ol ° e ‘ é ° . . . (3) 


This pressure would be exerted on 
the cross-sectional area at the lower 
end of the casing as a compressive 
stress “co,” that can be expressed as. 
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en (4) 

bet Dist his tow eae eae ee (5 ) 

where the negative sign (— ) ac- 

cording to convention is indicative of 
compression. 


6 


Being an axial stress “o,” is trans- 
mitted over the entire length “I” and 
if unopposed would exert itself as an 
undiminished compressive stress at 
the surface. It is opposed by the op- 
positely directed tensile stress due to 
the weight of the casing, which is cu- 
mulative upward in proportion to the 
distance above the bottom of the 
string. 

Thus the net stress “o,”” due to axial 
considerations only (i.e. neglecting 
for the moment the influence of lateral 
pressure) can be obtained by taking 
the algebraic sum of Equations (2) 
and (5), 

Somme « «st te es 
= ¥§ (1-x) —ol. .... (7) 
=a § (8 — w)— 8x ° ° . ° (8) 
Then the net elongation or stretch 

“ds” of the element of length “dx” of 

Fig. 1 due to the combined effects of 

tension and buoyancy would be given 


by. 


‘ 


ds = Frdx. + » ae 


-— eae) — Bs dx. (10) 





where “E” is the modulus of elas- 
ticity. 

The cumulative elongation or stretch 
“s,”’ from the top of the string to any 
point “x,” due to axial considerations 
only, would then be given by the in- 
tegral of Equation (10) from zero (at 


the surface) to “x” as follows: 


x 
— SX dx. (11) 
“0 
Ix 8x° 
— -> ) . ™ w) —- . 
E | og (12) 
If we plotted Equation (12) for suc- 
cessive values of “x” from x = 0 to 
x = 1 we would find that “s,” takes 
on a series of values going through a 
maximum at 


7=1(1—2). .« 


and returning to a lower value at 
x =|. This latter value for “S,” can 
be determined by substituting “x” for 
“!” in Equation (12) giving, 
P 


= op f° —2Qw). . (14) 
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in which “s,” is the total net stretch 
over the entire length “1” of a string 


suspended in fluid of density “w,” but . 


with respect to axial considerations 
only, i.e., neglecting the effect of lat- 
eral pressure. 

b. Due to Lateral pressure only. 
If we want to take account of the ef- 
fect of lateral pressure, some further 
consideration is necessary. For in- 
stance, if a moderately thick-walled 
cylindrical section, such as casing of 
inside diameter “a” and outside diam- 
eter “b,” is submitted to the action of 
uniformly distributed internal and ex- 
ternal pressures, “p;” and “p,” re- 
spectively, the distribution of stresses 
can be represented as shown in Fig. 2. 

Now if “o,” denotes the tangential 
hoop stress and “go,” the normal ra- 
dial stress acting on the sides of an 
element of cross-sectional area “dA,” 
then these stresses may be expressed 
as, 





__ a*pi—b*po (pi — Po) ab? 
= bP r?(b? — a”) 
(15) 





__a’p; —b*po s (pi — Po) a*b? 
a ane r?(b? — a’) 


a) (16) 


(see Timoshenko, Strength of Mate- 
rials, Vol. 2, pp. 237-239). 

The total stress “a,” due to lateral 
pressure then is the sum of Equations 
(15) and (16) or, 


2(a’p; — b?p,) 
a. - a 


which remains constant over the 
section. This simply means that defor- 
mation of all elements in an axial di- 
rection is the same; or, in other words, 
that plane cross sections of the cyl- 
inder remain plane after deformation 
by lateral pressure. 

If the internal and external pressure 
are the same, then, 


P—Pi=—Po - - «© « « (18) 
and 


Cp — —2p i” a OS es ee (19) 


where the negative sign (— ) again 
denotes compressive stress. 

Therefore, if the fluid in which the 
casing string of Fig. 1 is immersed has 
a density of “w,” then the pressure 
“py” acting laterally on the cross-sec- 
tional area of the element of length 
“dx” at a depth “x” would be, 


p ge i ed ee ee (20) 





Tp 


and the stress “og,” as defined by 
Equation (19) due to this pressure 
becomes, 


Tp — 2 wx ° ee wee co (21) 
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and the corresponding elongation 
“ds” of the element of length “dx” 
due to this stress would be, 


ds = — » FPdx . . 
ON. Sow. 
=—p E a... (38) 


__ 2 pox 
ei a & ... 8) 


where “yu” is Poisson’s ratio and the 
initial negative sign (—) indicates 
that the resultant axial deformation is 
opposite in sense to the lateral defor- 
mation that gave rise to it. 

The cumulative elongation or stretch 
“sp” from the top of the string to 
any point “x” along its length “1,” due 
to lateral pressure only, is then given 
by the integral of Equation (24) be- 
tween the limits of zero and “x.” Thus 


x 
om [24 as (25) 


oO 








2 
=i... (26) 
If “x” equals “1” then, 


2 
» == 





(27) 


and “s,” is the expression for the. 


total elongation or stretch of the en- 
tire string due to the influence of lat- 
eral pressure only. 

ce. Due to combined effect of 
axial stress and lateral pressure. 
The net elongation “ds” of the element 
of length of Fig. 1 due to the com- 
bined effect of tension, buoyancy, and 
lateral pressure can then be expressed 
by the sum of Equations (10) and 
(24) in the following manner. 








dp = Ce) Fea 
2 pwx 
E a .. @® 
__1(8—o) 
i ae dx — 


zie — a 





The cumulative elongation or 
stretch “s,” from the top of the string 
to any point “x” along its length “1,” 
taking into account lateral pressure 
as well as axial considerations, would 
be given by the integral of Equation 
(29) between the limits of zero and 
soy? thus, 


THE 











x 
a; pS (8 —e) dx — 





E 
1) 
« x 
§ — 2 po 
|= . pw) ay (30) 
1) 
= 4 [8 — 0] — oF [8 — 2no] 


(31) 


Furthermore, the cumulative elon. 
gation “s,” along the length “1” from 
any point “x” to the bottom of the 
string is given by the integral of Equa- 
tion (29) between the limits of “x” 
and “I” thus, 





] 
Ss. = [eee vos) dx — 
x 
l 
x (8 —2 po) 
| E dx . (32) 
x 


wee 3 Ix 
= op lt —2 (Iw) |-F 


[8—o] +2 [8—2n0] (33) 


The addition of Equations (31) and 
(33) gives 


s=55[8—20(1—n)] (34) 


and “S” now represents the total 
stretch over the entire length of a 
string of casing of length “1” freely 
suspended in a fluid of density “w,” 
where “8” represents. the density of 
steel and “” is Poisson’s ratio, Equa- 
tion (34) can also be obtained by let- 
ting “x” equal “1” in Equation (31), 
by letting “x” equal zero in Equation 
(33), or by the addition of Equations 
(14) and (27). 


APPENDIX 2 


Determination of Position of 
Neutral Point In a String of 
Casing Freely Suspended 
in Fluid 


Consideration of the stress “o,” as 
defined by Equation (21) of Appen- 
dix 1 shows that it is a purely lateral 
stress and that its only effect is to cause 
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an elongation of the string as shown 


end of the string is free to move, it 
simply extends the slight amount nec- 
essary to accommodate this stretch due 
to lateral pressure. As a result, no 
axial stress is developed as would most 
certainly be the case if the lower end 
of the string were fixed. The only man- 
ner in which stress conditions are 
altered by the extension due to lateral 
pressure is by an infinitesimal in- 
crease in the hydrostatic pressure act- 
ing on the lower end of the string. 
When considered with respect to the 
absolute pressure prevailing at the 
lower end, this increase is entirely 


negligible for all practical purposes. ~ 


Axial stresses, however, are of the 
utmost importance. For instance, from 
Equation (2) of Appendix 1 it can 
readily be seen that the tensile stress 
“co,” diminishes as we go from the 
top to the bottom of the string; while 
from Equation (5) it is also apparent 
that “o,,” the compressive stress due 
to buoyancy, is independent of the po- 
sition “x” of the element “dx” and is 
constant over the entire length of the 
string. At some point “x,” therefore, 
““g.”’ must be just equal and opposite 
to “o, so that their net stress “o,” as 
defined by Equation (8) would be 
equal to zero thus, 

8, = 1 (8—e) —8x=0 . (35) 


or x=] (1 —) . (36) 


“x” therefore is defined as the neu- 
tral point, or point of zero stress, sub- 
ject to the limitations discussed above, 
i.e. considering the displacement of 
the neutral point by the effect of lat- 
eral pressure as negligible. 


If now we substitute the value of 
66_ 99 


“<” from Equation (36) for “x” in 
Equation (31) we get, 


age i 
;= 1472] (37) 


in which “s” represents the iotal 
elongation of the string in that por- 
tion of the length which is in tension 
above the neutral point. 


Similarly substituting the value of 


“x” from Equation (36) for “x” in 


Equation (33) we obtain, 


s =>5, 18 — 2 (l—p,)] -- 





? (8 — w)? 2 pe 
|) + : 4 (38) 


in which “s” represents the total 
amount of shortening sustained by the 
portion of the string which is in com- 
pression below the neutral point. 


Upon further examination, how- 
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by Equation (27). But since the lower ~ 





ever, it will be found that the value of 
the second term of Equation (38) is 
almost identical with that of the first 
term, so that, for all practical pur- 
poses, the two terms cancel each other. 
As a matter of fact, if we had taken 
account of the increase in hydrostatic 
pressure due to the lengthening of the 
string by lateral pressure they would 
have been identical. This simply indi- 
cates that the effects of weight and 
buoyancy below the neutral point off- 
set each other exactly. so that the net 
deformation is zero. 


The addition of Equations (37) and 
(38), of course, again results in the 
total amount of elongation “s” for the 
entire string as previously defined by 
Equation (34) of Appendix 1. 


APPENDIX 3 
Derivation of Equation for Stretch 
of Casing Suspended In Fluid 
and Fixed at Lower End 


Consider a string of casing of total 
length “I” suspended from its upper 
end in fluid of density “w” and fixed 
at its lower end. 


Following the reasoning of Appen- 
dix 1, it can be shown that the tensile 
stress “o,”’ developed by the weight of 
the casing hanging below a point lo- 
cated a distance “x” from the top of 
the string would be, 
=68@—x) .... . (®) 

where “8” represents the density of 
the steel. 


The net elongation or stretch “ds,” 
then, of an element of length “dx” due 
to the hanging load only would be 
given by, 


ds = dx . . . (40) 
_ § (l—x) 


And the cumulative elongation “s,” 
from the top of the string to any point 
“x,” due to tensile stress only, would 
be given by the integral of Equation 
(41) from zero to “x” as follows: 





Scouts Given Oil Well 


More than 15,000 Texas 
Boy Scouts and Girl Scouts are 
in the petroleum business, be- 
cause local oil men drilled a 
well for them during a Scout 
fund raising drive. The well is 
a producer, so Boy Scouts in 
a 16-county area share a 
monthly income of $900, and 
Girl Scout troops receive $125 
monthly. 
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In view of the fact, however. that 
the casing is fixed at its lower end 
and, therefore, not accessible to the 
hydrostatic pressure developed by the 
column of fluid, there would be yo 
force of buoyancy exerted against the 
lower end as was the case with the 
freely suspended string of Appendix 1. 

On the other hand, however, the 
mere fact that the fluid is precluded 
from exerting an axial force on the 
pipe does not prevent it from subject- 
ing the casing to the full effect of its 
application as a lateral pressure. Thus 
the elongation “ds” of the element of 
length “dx” due to the effect of lateral 
pressure would be the same as that 
given by Equation (24) of Appendix 
1 or, 

2 box 
E 
and the cumulative elongation or 

stretch “s,,” from the top of the string 
to any point “x” along its length “I” 
would be the same as that given by 
Equation (26) as, 


ds = ae... @ 


__ ox" 
=“; 
By combining Equations. (43) and 
(26) we obtain the expression, . 
a 5 Ix x* (8 — 2 po ) 


Sst — E =) ( 44) 


in which “s;,” represents the iotal 
elongation or stretch from the top to 
any point “x” along the length of a 
string of casing suspended in a fluid 
of density “w” and fixed at its lower 
extremity, taking into account the ef- 
fect of lateral pressure as well as ten- 
sile stress. 

By substituting “1” for “x” in Equa- 
tion (44) we obtain, 


(26) 





= 5. [8 + 2nw) . (45) 


in which “s’”’represents the total 


elongation over the entire length “I” 
of string fixed at its lower end. 
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The rig building crew shown above is preparing to skid a rig from Lone Star Producing Company’s McLaughlin No. 1 
well to its McLaughlin No. 2 location in Scurry County. Beginning with bomber wheels, rig skidding crews graduated to 
the use of tractor wheels some three years ago when the bomber wheel tires caused too many delays due to blowouts. 
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or 
P hod of Rig Skiddi 
* | Out of the War a New Method of Rig Skidding 
Ny 
6) Tractor wheels, heavy steel and timber beams, and 225-ton hydraulic jacks 
- can help move a 400,000-/b rig more than 1000 ft in as little as 15 min. 
4.) CLARIBEL THOMPSON 

Lone Star Gas Company 
tal 
tC 
Fe Closeup shows the double tractor wheels 
id placed at each corner of the rig with side 
er beams connecting front and back sets of 
ef- wheels and cross beams set in place under the 
i tig. Rig has already been lifted 8 in. from its 
wm planking by hydraulic jacks at each corner. 
>) 
al 
: 
nd te gts ‘ ° ros ff. 
6 2 aint 
oa a 
- ee me 
‘in : Tongue or “‘evener’’ is bolted into place on front tractor wheels 
=< iy: by which the pulling will be done. It serves dual purpose of 


lining up front wheels and pulling device. Rig is moved without 
dismantling anything on the rig, except fuel and mud lines. 
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flies a big new service flag 


ICI Service is pleased to announce 
the opening of a new Division oper- 

_ation at Odessa, Texas to serve the 
West Texas fields. 

We are now located in permanent Moving 
buildings including garage and serves | 
shops, office building, and a twin- tandem 
silo storage and transfer plant for The sm 
cement and light-weight aggregates. the big 

Our personnel are highly trained, braced 
experienced, and efficient. We re- big tru 
spectfully solicit your oil well dead $ 
cementing and jet perforating work. shows 





On Call to Serve You. A ficct Perforate with Perfo-Jet or Strata-Jet. 
of six cementing units plus eight. ICI Service uses the newly developed retained 
bulk transport trucks are now based port which eliminates bailing, fouling, etc. Noth- 
at Odessa. These familiar yellow ing is left in the hole. Also used are DuPont’s 
trucks are available for your work new, more efficient Jet Perforators . . . 20% 
24 hours a day. For fast, reliable more efficient because of the larger hole they 
cementing service call Odessa 9423. open. For complete details, call Odessa 9423. 


International Cementers, Inc., 2505 West Second Street, Odessa, Texas 


vO Oil Well Cementing XY Telephone: 
aoe Perfo-Jet (jet casing perforating) { WN ' Odessa - 
_ Strata-Jet (jet formation penetrating) | e.  .9423 
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Moving begins as small winch truck 
grves as pilot and primer for big 
tandem, which does the heavy pulling. 
The small truck takes its stand ahead of 
the big truck, then, with back wheels 
braced and cable attached to front of 
big truck, helps the tandem move from a 
dead start. Cloud of dust behind rig 
shows trucks are moving. 


















A stop because of high and uneven ground lengthens the moving 
time as a bulldozer is brought up to level off the steep embank- 
ment, which could have caused trouble. The moving crew men took 
this opportunity to eat their sack lunches on shady side of derrick. 





















“Here they come,” shout the men at new location as one hangs his 
cap on an upright stick in cellar at No. 2 location. Cap will help small 
winch truck pilot larger truck in direct line with cellar at No. 2. 
Heavy planking, removed from old location after rig moved out, is 
already in place as well as rig office which was moved by smaller truck. 


nee rani errs 








busy bulldozer moves over to new location to 
clean excess dirt from circulating pit being 
readied for-drilling of new well. Mud lines 
were already connected and ready for 
operation by the time the rig arrived. This 
work is done by drilling crew on tour during 
te moving. As soon as rig was in place, 
hey began connecting mud and fuel lines so 
shutdown time would be cut to a minimum. 






















Pilot truck veers slightly to 
assure accurate run over target, 
Once the rig pulls up over the 
flooring it is difficult to man uver 
it so that drill table and cejigr 
are in direct line, unless the 
approach is made accurately, 


Tractor wheels creak forward 
as trucks exert pull to the right 
on evener to make derrick floor 

line up with new location 
cellar. Here in final stages of 
skidding, as in advance prepara- 
tion, precision is essential to 
complete job in contract time 
of 8 hr. Rig skidding began at 

8 a.m. that morning. New well 

was spudded 7 hr later. 
Advantage is moving with 
drawworks intact. 


Final push is exerted by busy 
bulldozer, which moves rear 
tractor wheel at slight angle so 
last pull by big tandem truck 
will put rotary table in direct 
line with cellar. Even before this 
work was completed, drilling 
crew was busy connecting 
fuel lines and warming up big 
Waukesha engines for the 
spudding of new well. 
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“These threads 
show no sign 
of loosening...” 


~Hayd te [hited delllidig Hye: 


@ “Experience has proved to me that these 
threads show no sign of loosening even after 
a long period of time,” said this Texas drill- 





ing superintendent. He made his observation 
after watching the setting of a string of 7-inch 
H-40 Republic Electric Weld Casing, and the 
completion of the well with 27-inch H-40 
Republic Electric Weld Tubing. 


No doubt about it! Threads cut in Republic 
Electric Weld Tubular Goods always are clean 
and full-formed ... accurately gauged for 
size, depth, lead and taper. They stab, spin-in 
and tong-up fast... and tight. They take hold 
with a bulldog grip. 


In Republic’s advanced Electric Weld Process, 
casing and tubing wall thickness and round- 
ness always are uniform. Thread-cutting leaves 
a uniform depth of tough steel under thread 
roots all around the pipe. No pull-out-inviting 
thin spots occur. 





Be sure that you get the protection of threads 
that “show no sign of loosening” by specifying 
Republic Electric Weld Casing and Tubing. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES ° CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 








AND OUT 


e 


Republic Electric Weld Casing and 
Tubing are made from flat-rolled steel, 
Soth sides of which are inspected. Thus, 
the surface which becomes the in- 
side wall is free from hidden defects. 





Other Republic Products include Line Pipe—Carbon, Alloy and Stainless Steels—Upson Studs, Bolts and Nuts—Electrunite Heat Exchanger Tubes 
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PART 1 


No oil pool can be produced a sec- 
ond or third time. A pool drilled, de- 
veloped and depleted with one well to 
each 10 surface-acres cannot be re- 
stored to its native state and produced 
again to determine if one well to each 
20-acres or some other spacing would 
result in ultimately the same, or more, 
or less, oil recovery for the pool. The 
industry is denied the opportunity of 
repeating the production operation to 
have directly comparative experience 
as a means of learning whether the 
ultimate recovery from a pool is in 
any way dependent solely on the num- 
ber of wells drilled. The ordinary pro- 
cedure of experimental science cannot 
be followed. For that reason, an in- 
direct deduction from known fact and 
logical premises must be relied upon 
in appraising the problem. 

Nevertheless, it is a matter of great 
importance to the nation, to the petro- 
leum industry and to every owner of 
rights in an oil pool to know if there 
is a greater or less recovery of petro- 
leum from any pool depending upon 
whether a greater or less number of 
wells are drilled. Do “more wells pro- 
duce more oil?” Are “oil reserves lost” 
because only one well is often drilled 
to each 40-acres rather than 2 or 4 
wells to the 40-acres? These particular 
questions have been before the indus- 
try a long time and have been answered 
by competent petroleum engineers in 
a number of excellent publications 
over the past fifteen years.’ The engi- 
neering conclusion is that other ele- 
ments in the exploitation of any pool 
are determinative of the ultimate oil 
recovery; the number of wells drilled 
is not. 

In spite of the long established engi- 
neering conclusion, persistent efforts 
are continued by some who seek to 
propagate the myth that “more wells 
produce more oil.” They are the advo- 
cates of “close” well-spacing. Those 


who would like to believe the myth of . 


close-spacing of wells, or who would 
like for others to believe it, are driven 
to the defensive cry that the logic of 


+ Presented at the Spring Meeting of the Mid- 
Continent District API Division of Production, 
Skirvin Hotel, Oklahoma City, Oklahoma, March 
29-31, 1950. 

*Assistant to Vice President, Production De- 
partment, Phillips Petroleum Company, Bar- 
tlesville, Oklahoma. 

1References in Part 2. 
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More Wells—More Oil’ 


H. H. KAVELER* 


petroleum engineering fact is too theo- 
retical for the (self-styled) “practi- 
cal” man, and that the conclusions 
drawn from technology are not con- 
firmed by experience. 


What, then, is experience? Those 
who advocate the drilling of many 
wells have never published compre- 
hensive field histories pointing to spe- 
cific examples where, in the operation 
of actual pools, the recovery of oil 
from a pool was greater because a 
greater number of wells were drilled. 
Heroic addresses on the “expert” wit- 
ness-stand is the usual forum for ex- 
pounding generalized conclusions, al- 
leged experiences, and purported 
scientific fact by those who advocate 
dense drilling as the necessary and 
essential step to the recovery opera- 
tion. If experience is to be the ulti- 
mate test of fact, then, if there be fact, 
the advocates of close well-spacing 
should utilize opportunities to lay the 
full fact of experience before the in- 
dustry. What does the history of oil 
pools reveal? 

The purpose of this paper is to pre- 
sent production statistics and related 
facts concerning 6 pools as typical 
examples of among more than 50 
pools that have come to notice and 
study. In each instance, the number 
of wells in the pool have been increased 
by either in-fill drilling or extension 
drilling. These are examples of pools 
that have been developed since pro- 
duction statistics and sub-surface in- 
formation records have been kept with 
sufficient accuracy and detail to per- 
mit conclusions respecting the rela- 
tionship between ultimate recovery 
and number of wells drilled in a pool. 
The distinction between “pool” and 
“field” is important to logical conclu- 
sion. A pool is considered to be a 
single common source of supply. A 
field may consist of one or more pools. 

If others will attempt further ana- 
lysis and refinement of the data to be 
presented, or undertake to search the 
records to establish other examples, 
the effort in preparing this paper will 
be considered worthwhile. If experi- 
ence is to be the final count, then an 
effort to throw the mythical experience 
of the advocates of close well-spacing 
into true light can be an important 
contribution to the advancement of 
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P 415. 


the conservation practices of thie in. 
dustry. 


A Fundamental Fact 


Wells do not produce oil! Wells 
only provide the means for utilizing 
the energy of production by creating 
pressure “sinks” to drain reservoir 
energy and to establish the process 
that brings about the expulsion of oil 
from rock. Wells also provide the 
means whereby the oil expelled from 
rock can be lifted to the surface of the 
earth. The fundamental fact is that oil 
is produced only by the “drive” of 
expanding gas or water from within 
the reservoir rock to the well or wells 
drilled into the rock. When reservoir 
pressure is exhausted—reservoir en- 
ergy is exhausted—and with certainty 
—petroleum production is exhausted. 
Only that number of wells are required 
in a pool that will utilize the energy 
of production beneficially. Any num- 
ber of wells in excess of that minimum 
number are wasteful wells. 

Ultimate recovery of petroleum is 
not substantially dependent upon the 
total number of wells drilled. Reser- 
voir pressure maintenance is the only 
means for increasing ultimate recov- 
ery, and dense drilling or an increase 
in number of wells is in no manner an 
effective substitute for pressure main- 


| tenance, 


How Many Wells Required? 


While a general discussion of well- 
spacing is not the primary purpose of 
this paper, it may be useful, for dis- 
cussion of the field data to be pre- 
sented, to restate the principles estab- 
lished by petroleum engineering 
technology in respect to the number of 
wells that should be drilled into .any 
pool. That number of wells should be 
drilled into any common source of 
supply that are necessary to: 

Define the extent of the pool and 
the limits of production. 

2. Insure that every segment of the 
pool productive of petroleum 1s 
penetrated by at least one well. 
Insure sufficient wells, after con- 
sideration to geologica! and 
reservoir characteristics of each 
pool, to permit the maxim 
beneficial use of either natural 
or artificial sources of reservoir 
energy. 


~~ 
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SQUEE-GEE Action / 


This low-cost, low upkeep, long-life oil 
saver cleans the wire line very efficiently. 
Equipped with extra-heavy duty brass 
SPECIAL LONG WEARING RUBBERS bushings, both above and below rubber. 


Resilient yet highly resistant to wear, New rubbers are inserted in minutes. 


these moderately priced Guiberson rub- 
bers are simply inserted behind the old 
ones. Packed two pair to a box. 


Made for 142” thru 1” wire line sizes. 
‘Available with 542” or 7” Berry Head 
flange. 





SOLD BY LEADING OIL FIELD SUPPLY STORES EVERYWHERE 


GUIBERSON 
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FIG. 4 








|. Insure sufficient numbers of 
wells to maintain productive 
capacity at rates equal to or in 
excess of market demand for 
petroleum. 

These principles, based on sound 
technical fact, obviously do not fix the 
well-spacing at one well per 10-acres 
nor at any other density. They do not 
stand against the notion that the num- 
ber of wells alone determines the ulti- 
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mate recovery from a pool. The extent 
to which they are adopted depends 
upon the many circumstances arising 
from regulatory practices and policies 
existing in the various states that are 
taken into consideration in reducing 
any technical principle to practice. 


“Close-Spacing’” Myth 
The notion that “more wells pro- 
duce more oil” has wide appeal to 


laymen. Many so-called “experts” are 
always willing to tell a client what the 
client likes to hear. The average lay- 
man falls victim to the close-spacing 
myth often as a result of one or more 
of the following misconceptions: 
1. That wells on separate tracts 
are the only means for an owner 
of a separate tract to share 1 
the production from a common 
source of supply. 
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The only moving part in the Grove ChexFlo Valve is a 
tough Buna N tube which fits tightly around a stationary 
metal core. In operation, only a fraction of a pound pres- 
sure is required to stretch the thin lip of the tube off the 
core, opening the valve with minimum pressure drop. The 
flow, streaming past the core, holds the rubber tube in the 
open position. When flow stops, the tube constricts shut 
around the core, closing tightly before the start of return 
flow. Reverse flow squeezes the tube more tightly on the 
core, making a seal which becomes tighter with increasing 
pressure. Specify Grove ChexFlo on your Meter Runs. 
Write for full information on the check valve that never 
fails to open or close. Grove “T” Valves on Meter 
Manifolds complete this efficient installation. 
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2. That the mere drilling of a well 


or wells on a separate tract will . 


insure the owner of his “fair” 
share from a common source of 
supply. 
That the drilling of equi-distant 
offsets or equal density of wells 
is an act which in itself will pro- 
tect a tract against drainage. 

|. That the more wells drilled the 

greater the recovery from a pool. 

in respect to these misconceptions, the 
fellowing statements, briefly made, ap- 
re 

The beneficial .use of reservoir en- 
ergy is the determining factor in es- 
tablishing recovery from a pool. Any 
well drilled into a pool drains oil not 
alone from beneath the separate lease 
on which it is drilled, but from the 
entire pool. The production that comes 
to any well or lease may or may not 
be a surface owner’s fair share of the 
production from the entire pool. The 
amount of production from any sep- 
arate lease-is determined in large part 
by the allocation formula if the pool is 
prorated, and in large part by the con- 
duct of offsetting and competing own- 
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ers in their recognition of the correla- 


tive rights of others. A compelling rea- 


son for drilling unnecessary wells ex- 
ists whenever a system of proration 
allocates oil to wells on a “per-well” 
basis. The separate lease most densely 
drilled recovers ultimately the greater 
share from a common source of sup- 
ply. The only means for maximizing 
the recovery from a pool and for ob- 
taining a fair distribution of the pool 
production to each separate owner is 
through the established system of unit 
operation. 

The close-spacing myth is the folk- 
lore of those in possession of incom- 
plete, unrecorded, and unwritten 
history of pools. In the absence of re- 
corded fact, experience becomes leg- 
endary and occurrences are recalled 
from the vague and hazy past, involv- 
ing instances where an additional well 
produced an astonishing amount of oil 
that would not otherwise have been re- 
covered. Such legend is poor evidence 
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in resolving the question of well-spae- 
ing. 

In the course of the studies pre- 
sented in this paper, attention was fre- 
quently directed to the reported “in- 
itial potentials” of in-fill or extension 
wells drilled in old pools. Many in-fill 
drilled wells, which by “recollection 
of the expert,” had a potential of 1000 
bbl per day, actually had, upon investi- 
gation of its production records, no 
higher monthly production than the 
average of-offsetting and older wells, ° 
even in the first month of production. 
Or investigation when records were 
sufficient to permit an investigation 
showed that the astonishing well was 
completed in a reservoir or separate 
pool theretofore undrilled. 


Conclusions Supported 
The history of fields drilled and 
produced at various densities of wells 
where records have been kept with 
sufficient accuracy to permit analysis 
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AMERICAN IRON VALVES & SEATS 


HEAT TREATED 


in our new 
controlled atmosphere 
furnace! 


There’s a big difference in the performance of every 

product that receives this advanced method of heat 

treating! That’s why every American Iron Valve & Seat 

is heat-treated in our new controlled atmosphere fur- 

nace. First comes the quenching furnace (shown be- 

low) ... next, the oil quenching unit (right of furnace) 
... third, the draw heat furnace (at rear right). Here’s a heat 
treating process that spells q-u-a-l-i-t-y, every step of the way! 
And it’s another example of how—from start to finish—our 
valves and seats are not only designed right, but made right. 
for long-lasting, outstanding performance! 


AMERICAN IRON & MACHINE WORKS CO. 
OKLAHOMA CITY, OKLA.—BOX 1177—PHONE L. D. 518—DISTRICT OFFICE, HOUSTON, TEXAS 
EXPORT OFFICE: 11 WEST 42ND STREET, NEW YORK CITY, N. Y. 


(below) Charging the controlled atmosphere fur- 
nace for the continuous heat-treating operation 
applied to every American Iron Valve & Seat. 















































establishes the following general con- 
clusions: 

1. A well has the capacity to drain 
an area of a common source of supply 
much larger than the area attributed 
to its drilling or spacing unit. 

2. The capacity to drain a large 
area of a common source of supply 
occurs in limestone reservoirs as well 
as in sandstone reservoirs. 
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FIG. 8 
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FIG. 9 


3. Increased numbers of wells may 
often cause a decrease in ultimate re- 
covery of oil if increased numbers of 
wells result in excessive depletion of 
reservoir energy by drilling into gas. 
caps or high gas-oil ratio areas of a 
pool, or, by drilling into the water 
table with resultant excessive produc- 
tion of water in a water-drive pool. 

4. For the greatest ultimate oil re- 
covery, sufficient wells must be drilled 
to penetrate every productive segment 
of a pool, and the distribution of wells 
should be such as to define the pool, 
and, to utilize the energy of produc- 


| tion with maximum benefit. 


5. Cutler’s Rule expresses an em- 
pirical relationship for determining 
the amount of oil that may be captured 
or drained from the entire common 
source of supply by separate leases 
drilled to different well densities. 


Hotulke-West Earlsboro 
This pool is in Township 9 North, 
Range 4 and 5 East, Pottawatomie 
County, Oklahoma. The Hunton Lime- 
stone production occurs at a depth of 
4100 ft and has from 50 to 60 ft of 
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gross thickness according to eicctric 
logs taken in the most recently ¢rilled 
wells. 

The discovery well was completed 
in 1930 and is marked as Well No, | 
on Fig. 1, which figure also shows by 
dashed line the ultimate area of the 
pool and by a hachured line ai Area 
“A” whose production history is to be 
compared before and after complete 
development. Nine wells were drilled 
on 40-acre spacing by the year 1935, 
These 9 (original) wells had a pro. 
duction history to the end of the year 
1940 reflected by the decline curve on 
Fig. 2. Extrapolation of this decline 
curve indicates that the recovery to the 
year 1950 would have been 1,070,000 
bbl. The nine wells were first classified 
as the “West Earlesboro Pool.” 

In May, 1940, Well No. 10 was 
drilled about 114 miles to the West 
and Well No. 11 was drilled about 
two miles to the West of the nine wells 
to develop what later proved to be a 
southwest extension of the pool (Fig. 
3). In the area of Well No. 11 there 
followed the drilling of 16 wells on 
20-acre spacing, which development 
was classified as “Hotulke—20-acre 
spacing.” The remainder of the area 
around Well No. 10 was classified as 
““Hotulke—40-acre spacing.” The pro- 
duction history of the pool is difficult 
to follow because of the separate pool 
designations. Ultimately, all of the 
production was found to be from one 
common source of supply, fully devel- 
oped as shown by Fig. 3. 

To the North of the area is other 
Hunton Limestone production. The 
tier of quarter-quarter sections lying 
to the North of the Hotulke-West 
Earlsboro Hunton Limestone was 
never drilled. An absence of any effec- 
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For many years Tretolite has been recognized as the 
a0 acknowledged leader in the chemical resolution of oil 
year field emulsions. This recognition has been won by the 
ve On uniformly high level of effectiveness of Tret-O-Lite 
_ reagents, plus the consistent and always-available 

0.000 helpfulness of Tretolite service engineers. To provide 
sified the best service possible, Tretolite also offers a group 
of proved reagents designed to mitigate many of 
_ the costly nuisances encountered in the production 
es 
about om ws of petroleum. 
wells “Oe MITE lg 
bea 
(Fig. 
there 
lls on 
pment 
)-acre 
} area 
ed as 
e pro- eee 
ficult TRETOLITE Water De-oiling Chemicals SOLVO and PARASOL Paraffin Removers 
> pool . : 
Ay Tretolite water de-oiling reagents are designed to re- Solvo and Parasol effectively remove accumulations 
m one solve oil-in-water emulsions. The effective treatment of paraffin from pumping wells, flowing wells, and 
devel- of oil-in-water emulsions make possible the salvage flow lines. The use of these chemicals saves the cost 
of valuable oil, and provides relief from stream pol- of mechanical scraping. They are safe to use, harmless 
= lution problems. to equipment and economical. 
lying 
»- West 
was 
cfc: Hf KONTOL Corrosion Inhibitors S.P. Scale Preventives 
a Kontol corrosion inhibitors combat and inhibit the S. P. scale preventives inhibit the adherence of scale- 
corrosion of metal production equipment in oil, gas, forming inorganic solids on the metal surfaces of 
and gas condensate wells. pumps, pumping equipment, flow lines and traps. 
For further information on any of the above 
Tretolite products, ask your Tretolite T 0 FTO || T F c (} Vi p A N Y 
engineer or write to 
a a isdeiinasiitnteesibipspiantien Manufacturing Chemists 
. ST. LOUIS 19, MISSOURI e LOS ANGELES 22, CALIFORNIA 
CHEMICALS FOR THE Dehydrating * Desalting © Cerrosion Inhibition @¢ Seale 
PETROLEUM INDUSTRY Prevention ¢ Water De-Oiling ¢ Paraffin Removal 
a 730.4 : 
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tive communication between the two 
areas is indicated. A few wells pro- 
duced from the Viola and Wilcox for- 
mations and a small adjustment to ob- 
tain actual production from the Hun- 
ton was necessary. 

The dry hole to the Southeast of the 
center of Section 25 was drilled and 
completed in August, 1949, for 7 bbl 
per day and abandoned after one 
month’s production. In January, 1950, 
a well was drilled one-quarter mile 
west of Well No. 42 in the NW SW 
SW Sec. 23. Although this well ex- 
tended the productive limits beyond 
that shown by the dashed line, its low 
initial production of 35 bbl per day 
indicates that it will not produce 
enough oil to affect the conclusions 
here drawn. 


This pool is an example of exten- 
sion drilling. Attention might be first 
directed to the original nine wells and 
their production history in conjunc- 
tion with the production of the Area 
marked “A”, Area “A” comprises 
1000 acres and was fully developed 
on 40-acre spacing in 1941-1942 with 
14 additional wells, a result of the 
drilling of extension well No. 10. Area 
“A” with 23 wells produced to the 
year 1950 only 1,145,000 bbl as 
shown by actual production statistics, 
Fig. 4. This recovery compares with 
an estimated recovery of 1,070,000 for 
the original 9 wells to the same date 
had no additional development oc- 
curred. Four of the 6 unplugged wells 
which remain in Area “A” are near an 
economic limit, whereas the 9 wells 
alone would have had at this time a 
substantial future recovery. 

The drilling of the 14 additional 
wells produced no substantial amount 
of additional oil to the credit of Area 
“A”, More wells did not produce more 
oil. 

Obviously, too, the original 9 wells 
were draining an area larger even than 
Area “A”. The 14 wells gave the usual 
peak in production followed by the 
usual accelerated decline. Advocates 
of close well-spacing would give con- 


siderable attention to the temporarily — 


increased rate of production but little 
attention to the accelerated decline 
that inevitably followed. The impor- 
tant fact here, however, is that the 
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comparison of recovery is made in 
respect to January 1, 1950. The deed 
is done and Area “A” has in hand 
substantially no more oil than was 
recoverable through the original 9 
wells, had no further development 
taken place throughout the pool. 

The decline curve for the entire 
pool, Fig. 5, leads to the interesting 
observation that the 58 wells drilled 
in the pool had recovered as of Janu- 
ary 1, 1950, a total of 2,382,000 bbl. 
Only 12 wells remain as producers. 
Wells 32 and 37 have had an excep- 
tional life in that together they still 
produce 100 bbl per day. The decline 
curve of the original 9 wells indicates, 
without much room for dispute, a re- 
covery to January 1, 1950, of 1,070,- 
000 bbl, a recovery of almost 50 per 
cent for 9 wells clustered at one ex- 
tremity of the pool, of that obtained 
by ‘58 wells. 

This example illustrates the neces- 
sity for defining and drilling the entire 
common oil supply, and it illustrates 
that wells are capable of draining from 
a large portion of any common sup- 
ply. Had the 9 wells been drilled over 
the entire pool rather than at one ex- 
tremity, they would have recovered 
as of January 1, 1950 substantially 
more than 50 per cent of the recovery 
of the 58 wells. 

Fig. 6 is a cross-section to establish 
the general characteristics of the pool 
and to emphasize the fact that this is 
a limestone reservoir of ordinary lime- 
stone characteristics. While some 
might admit the sufficiency of wide 
spacing in sandstone reservoirs, there 
has always been a reluctance to accept 
wide spacing in limestone reservoirs. 
Here the technical conclusions in re- 
spect to wide spacing fit the perform- 
ance of a typical limestone reservoir 
as well as they do sandstone reservoirs. 





Cut Corrosion Costs 


Formaldehyde is now used 
in America’s oil fields to coun- 
teract hydrogen sulfide corro- 
sion. The manufacturer says 
the new technique results in a 
saving of $29 on equipment 
replacement for every $1 in- 
vested in the chemical. 











Well Interference 


The capacity of wells to drain lar 
areas of a pool is no better established 
than by demonstration of the interfer. 
ence as between wells in a common 
source of supply. For this purpose, the 
production history of the two wells, 
Nos. 3 and 4, in the Hotulke Pool can 
be used. The production of the two 
wells is shown or Fig. 7 with a peak 
of 80 bbl per-day-per well and follow- 
ing for five years a normal decline. 
In the months after the completion of 
Well No. 10, drilled as a 11/4 mile ex- 
tension of the producing area in May, 
1940, a point of accelerated decline is 
indicated. By March, 1941, when Well 
No. 13 had been completed, Fig. 8, in- 
terference with Wells 3 and 4 was 
quite evident, even though these wells 
were more distant than 11, miles. In 
the month of March, 1941, Well No. 
10 was producing at an average rate 
of 2500 bbl per month and the total 
production from Wells 10, 11, 12 and 
13 was at the rate of 8400 bbl per 
month, At the same time the original 
9 wells were producing at the rate of 
3100 bbl per month. 

The pool was defined by the 58 
wells in September, 1942, at which 
time Wells 3 and 4 had an established 
accelerated decline on the log-log scale 
of Fig. 7, which decline continued to 
the abandonment of Wells 3 and 4 in 
September, 1947. There is little reason 
to doubt the conclusion that Wells 3 
and 4 absent additional drilling be- 
yond the original 9 wells would have 
drained substantially more oil from 
distant parts of the reservoir. 


Southeast Warwick 


This pool is in Township 14 North. 
Range 3 East, Lincoln County, Okla- 
homa, where the Cleveland Standstone 
occurs at a depth of about 3500 ft and 
has about 30 ft of thickness. 

The discovery well in this pool was 
completed in October 1944 with an 
initial production by natural {low of 
138 bbl per day and is marked Well 
No. 1 in Fig. 9..Hachured lines indi- 
cate the area ultimately developed by 
drilling. Well No. 2 was drilled as 4 
40-acre offset in December, 1° !4. for 
an initial potential of 94 bbl per day. 
There was no further development for 
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The sure way to get the best in air-cooled power — insist 
on Briggs & Stratton, the recognized leader. No other 
single-cylinder, 4-cycle, air-cooled engines are so univer- 
sally preferred by manufacturers, dealers, and users 
alike. This is proved by the fact that there are more 
Briggs & Stratton engines in service — on farm equip- 
ment, industrial machines, tools, and appliances — than all 
other makes of gasoline engines in their field combined. 


BRIGGS & STRATTON CORPORATION, Milwaukee 1, Wis., U. S. A. 
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SUPERVISFD 
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in the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 














the following 114 years. The 2-year 
production history of the two wells is 
shown on Fig. 10, which curve extra. 
polated to a production of 300 {ibl per 
month or to about the year 1966 indi. 
= an ultimate recovery of 238,000 

The next well drilled in the pool 
was a gas well completed in May 1946 
with an initial potential of 1,260,000 
cu ft per day. It was situated some 
2000 ft distant from the discovery well 
and is marked Well No. 3 on Fig. 11, 
There followed then the drilling of 
Well No. 4 as a north offset to Well 
No. 3, completed as a gas well in 
October 1946 with a capacity of 8. 
000,000 cu ft per day. 

Thereafter, Wells 5, 6, 7, 8, and 9 
were drilled on 10-acre locations in. 
tervening between the initial 2 oil wells 
and the 2 gas wells. The characteristics 
of these wells and their initial produc. 
tion were as follows: 








Gas-oil Oil 


Well Oil, Gas, ratios gravit: 
No. bbl/day cuft/day cu ft/bbl APL. 
2 94 ? ? 54 
6 38 ? Le 

8 25 1,500,000 60,000 54 
9 10 500,000 50,000 ee 
1 138 ? ? 42 
5 154 2,000,000 13,000 32.5 
7 40 3,040,000 76,000 57 








The drilling established that a gas- 
oil contact existed at approximately 
— 2570 ft. The gas from the 2 gas 
wells was marketed for a time and 
records indicate that a volume of only 
421 million cu ft were sold. No records 
are available of the gas produced from 
the wells classified as oil wells, al- 
though it is obvious from their initial 
gas-oil ratios that they produced sub- 
stantial volumes of gas. 

The production curve for the pool 
after complete development is shown 
in Fig. 12. With additional drilling 
after December 1946 the pool exhib- 
ited the usual increase in production 
rate followed by an accelerated de- 
cline, which was unquestionably due 
to the production of gas not alone 
from the 2 gas wells in the gas-cap, 
but also from the high gas-oil ratio 
wells drilled at or above the gas-oil 
contact of the pool. The ultimate. re- 
covery from the pool as shown by the 
production history almost to the point 
of abandonment is only 172,000 bbl, 
substantially less than normally would 
have been expected from the original 
2 wells. Only 4 wells are unplugged 
at this time. More wells did not pro- 
duce more oil because the additional 
wells resulted in wasteful use of gas- 
cap energy. 

The cross-section shown in Fiz. 13 
indicates the continuity of the C'evé 


land Sand. 
Part 2 will be published soon. 


B-40 THE PETROLEUM ENGINEER, August, 1°50 





-year 
‘lls is 
*xtra- 
ol per 
indi. 
3,000 


pool 
1946 
0,000 
some 
r well 
Baa 
ig of 
Well 
ll in 
of 8, 


ind 9 
S in- 
wells 
istics 
oduc- 


only 
ords 
from 
, al- 
nitial 
sub- 


pool 
10Wn 
lling 
<hib- 
ction 
| de- 

due 
ilone 
-cap, 
ratio 
1s-oil 
e. Te- 
y the 
oint 
bbl, 
ould 
vinal 
seed 
pro- 
onal 
gas- 


x, 13 


ieve- 


250 


; 


} 


| CHRISTMAS 


Cameron Christmas trees, always a good buy, are now 
truly the outstanding value in the field. From top to bottom, 
every component part of today’s Cameron tree is forged 
from selected alloy steel in the ultra-modern Cameron 
forge hop. Never before has any manufacturer offered the 
indusi:y a completely forged steel Christmas tree mani- 
fold, ith the superior metallurgical features that only 
forgec steel provides. Never before has Cameron offered the 
indust’y a Christmas tree assembled entirely of Cameron 
Produc's ... an accomplishment made possible by the new 
Camer 1 Non-Lubricated “LP” Valve. 


CAMERON IRON WORKS, INC. 


P.O. Box 1212 HOUSTON, TEXAS 
Export: 74 Trinity Place, New York, N. Y. 


- att FORGED STEEL 





TREES 


ordinary trees 








NON-LUBRICATED 


LIFT-PLUG VALVE 


NON-LUBRICATED—no grease required to ef- 
fect seal; reduces chance for human error and 


need for maintenance. 

PRESSURE SEALING—-when plug is aii: line 

pressure automatically forces seat into tighter 

engagement with plug. 

UNIQUE LIFT-PLUG ACTUATOR—turns and re-- 


‘seats plug in continuous turn of a lever. 


RENEWABLE SEAT AND PLUG — easily re- | 
placed; permits any desired trim. 

FIELD REPAIR—completely overhauled ini 
removal from line. cs 
EASY OPERATION—requires re eneciion ef. 
fort than other. valve designs. 








The Use of Tubing as Drill Pipe’ 


As an integral part of the continuous 
effort to reduce well costs, the Pacific 
Coast area staff of Shell Oil Company 
undertook a study of slim hole drill- 
ing. These studies were conducted to 
determine optimum hole and drill pipe 
sizes and included such factors as cir- 
culating rates and pressures, mud 
flush, rising velocity and availability 
of suitable sidewall sampling, fishing 
and testing tools. Because theoretical 
and practical considerations were 
strongly in favor of the 634-in. hole 
using 34-in. drill tubes, this combina- 
tion was accepted as a basis for slim 
hole operation. 

Studies of possibie drilling units 
that could be moved legally over Cali- 
fornia highways led to the conclusion 





fPresented at the Spring Meeting of the Pa- 


W. F. BATES 


that equipment designed to handle 
10,000 ft of 314-in. drill pipe did not 
exist and furthermore that it was ex- 
tremely unlikely such equipment could 
or would be built for some time; how- 
ever, it was recognized that existing 
portable equipment could be used to 
drill deeper, if the drill pipe loads 
could be reduced. Further studies 
along this line, which included a re- 
view of our experience with Acme- 
thread drill casing used for drilling in 
the Ten Section field, led to the selec- 
tion of 9.3 lb 314-in. upset J-55 API 
tubing with Acme-type threads for the 
drilling of 634-in. slim holes. 

A portable drilling unit powered 


with a 150-hp diesel engine was avail- 
able for testing the practicability of 








P 425.215. 








The Author 


W. F. Bates 
is a drilling 
engineer for 
Shell Oil Com- 
pany, Los An- 
geles, Califor- 
nia. He re- 
ceived his AB 
from Stanford 
University in 
1934. Begin- 
ning work 
with Shell im- 
mediately 
aftér graduation, he has completed 
various engineering assignments ai 
Long Beach, Ventura, and Bakersfield. 
For the last 5% years he has been 
stationed in Shell's Los Angeles office, 
concerned solely with drilling 






































































































































cifie Coast, District, Division of Production, using tubing for drilling and it was prem. 
American Petroleum Institute, Biltmore Hotel, : . q 
Los Angeles, California, May 11 and 12, 1950. reasoned that as this unit could suc- 
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cessfully handle loads equivalent to 
3300 ft of 4-in. 16.6-Ib drill pipe, its 
depth range could be extended to 6500 
ftthrough the use of 9.3-Ib tubing as 
drill Pipe. 

The selection of 9.3-lb tubing was 
based piimarily upon availability of 
an API -tandard tube plus the fact 
that 214.in, tubing had been success- 
fully uses? in “drilling in” operations 
in the Te, Section field. Therefore, it 
was belied this tubing would have 
the abili'. to transmit the necessary 
lorque 1 ;uired for rock bit drilling. 
J” grac tubing was preferred over 
N” gra’. as it has more resistance 


to shock as indican 
specifications. 
Acme-type threads were selected be- 
cause they have been used so success- 
fully in our drill casing operations in 
the Ten Section field and also because 
this type of thread could be obtained 
without waiting for the manufacture 
of special joints. Also, it was believed 
that an inexpensive tool joint such as 
a tubing collar, if it could be used, 
would contribute materially to the 
economic success of slim hole drilling. 
As experience with drill casing had 
definitely proved (a) the desirability 
of using power tubing tongs to spin 


by elongation 


up the pipe as it is run in the hole and 
(b) the necessity of using specially 
built tong jaws which would evenly 
distribute over a large area the crush- 
ing force developed while breaking 
out the tubing, this equipment was ob- 
tained before starting the drilling test. 

As circulating rates and pressures 
were expected to be well within ithe 
rating of the pumps normally used 
with the 150-hp drilling unit, no altera- 
tions or additions were made to this 
equipment. 

Area “A” in the San Joaquin Valley 
was the location for our initial tubing- 
drilled hole. A conventional well had 
been drilled in this area in 1945 which 
it was believed would offer a yardstick 
for comparing progress. The tubing- 
drilled hole was completed in 1946, A 
detailed cost comparison indicated 
that when allowances were made for 
the estimated rise in material and 
labor costs, the saving was about $2.00 
per foot, or about 30 per cent. 

In addition to this favorable cost 
comparison, a study of other factors 
such as round-trip time (Fig. 1), time 
on bottom (Fig. 2), total time minus 
time on bottom (Fig. 3), drilling rates 
and bit records (Fig. 4), as well as a 
comparison of various percentages of 
total time (Fig. 5) indicated that the 
slim hole and .lightweight pipe com- 
bination was comparable to the large 
hole and heavy pipe combination. 

Although direct well cost compari- 
sons are exceedingly unreliable, it is 
fortunate that since the drilling of the 
initial tubing-drilled hole in 1946 there 
are 4 other areas in which detailed 
cost comparisons can be made. In 2 
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TABLE 1 = Continued 
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+ él tinan enti only one tubing-drilled 





hole and one large hole were drilled, 
In another area, 5 wells were drilled; 
2 of these wells were drilled by cop. 
tractors and the other 3 by Shel! using 
314-in. tubing as drill pipe. In the re. 
maining area, 8 wells were driiled of 
which 3 were tubing-drilled holes, and 
the other 5 were drilled with contract 
tools using 414-in, drill pipe and drill. 
ing an 81/-in. hole. 

Even in areas known to be fairly 
comparable in drilling rates, it is dif. 
ficult to directly compare well costs, 
particularly in wildcat or semi-wildcat 
drilling. This is further complicated 
owing to the rapid increase in material 
and labor cost which took place in 
1945, 1946 and 1947. In Table 1 an 
attempt has been made to compare 
costs through the use of a commodity 
index chart (Fig. 6). This chart was 
prepared with the aid of the purchas- 
ing department and must be used with 
caution as no attempt was made to 
ascertain the exact per cent increase 
of detailed items. However, each ac- 
counting classification was analyzed 
for per cent of tangible material cost 
and applicable commodity index and 
an adjustment made. All intangible 
costs including outside labor were ad- 
justed in accordance with the labor 
index chart (Fig. 7). Costs are ad- 
justed only for the time increment 
from the drilling of the first to the 
last well in any one group. In this 
manner, it is believed that a truer dif- 
ference in cost of tubing-drilled hole 
versus conventional hole is obtained. 
Table 2 gives an example of the tech- 
nique employed to analyze and adjust 
costs in accordance with the commod- 
ity indices. 

The wells drilled in Area “E” offer 
the best comparative data as they are 
the most numerous as well as the most 
recent. Again caution must be exer- 
cised in directly comparing these ad- 
justed well costs because in some In- 
stances wells were abandoned without 
setting casing while others were aban- 
doned after setting casing and still 
others were completed as producing 
wells. Additionally, various numbers 
of days were consumed in making tests 
before completing or abandoning. 

A recapitulation of the wells drilled 
in Area “E” necessitates their divi- 
sion as shown in Table 3. This recapit- 
ulation indicates that wells drilled in 
this area with Shell tools using tubing 
as drill pipe saved an average of about 
$6.00 per foot. It should be stated that 
Well 15 was a consecutive well for the 
contractor whereas Shell Well 13 was 
the first Shell-drilled well in the area 
and required moving equipment abgut 
400 miles. 


Also of interest is the average com- 
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AXELSON 


FIRST CHOICE 


How much oil could you produce from 
your wells today with the finest rods 
and pumps available in 1895? Thank 
AXELSON for the difference 55 years 
have made. And — you can enjoy 
through any one of our 79 stores every 
production advantage created in those 
55 years by the world’s largest de- 
signer and manufacturer of deep well 
petroleum pumping equipment. More- 
over, Pump Repair Shops at Jones & 
Laughlin Supply Stores make Axelson 
efficiency perennial. For more prof- 
itable pumping make AXELSON First 
Choice — your ONLY choice. 


AXELSON Sucker Rods é 


Subsidiary of 
Jones & Laughlin 
Steel Corporation 


TULSA , OKLAHOMA 


405 Lexington Ave., New York, N.Y., U.S.A. 








parable daily operating cost in this: 
area for the small rig using tubing as 
drill pipe and a larger contract rig 
(adjusted for wage and material dif- 
ferences by multiplying actual daily 
operating cost times per cent increase 
of average commodity indices as plot- 
ted in Fig. 6), the former being $767 
per day and the latter $1647 per day, 
or a difference of $880 per day. For 
comparative purposes this difference 
should be reduced by $110 per day as 
tool depreciation is not included as a 
cash operating cost on Shell rigs. 


As a further check on tubing-drilled 
holes, the daily rate of progress for 
each well was plotted by areas, (Area 
“B”—Fig. 8, Area “C”—Fig. 9, Area 
“D”—Fig. 10, Area “E”—Fig. 11). 
Area “E” again offers the best data. 
It is extremely interesting to note that 
in this area a 634-in. tubing-drilled 
hole penetrated to the area’s compar- 
able depth of 5118 ft in 14 days. Three 
other wells reached this depth in 15 
days, one of which was a tubing-drilled 
hole. In 17 days another 814-in. hole 
reached this depth followed by a tub- 
ing-drilled hole in 20 days, the latter 
being the first tubing-drilled hole in 
the area. The two holes which made 
the slowest progress were 814 in. in 
diameter; one was the discovery well 
and the other had a 15-day fishing job. 

A recapitulation of adjusted well 
costs in the other two comparable 
areas is shown in Table 4. 


Differences in depths of the wells in 
Area “D” make direct cost compari- 
sons difficult but it is of interest that 
the tubing-drilled hole reached its 
maximum depth of 5000 ft in 37 days 
at a daily operating charge of $860 
whereas the conventional hole reached 
5000 ft in 3714 days with a daily op- 
erating charge of $988 ($1300 ad- 
justed). 


Adverse weather encountered in 
drilling the first tubing-drilled hole in 
Area “C” (Well 5) resulted in its cost 
being higher than normal. 


In addition to the wells already 
mentioned, Table 1 shows the results 
of drilling 3 other wells with 3%4-in. 
tubing, the most interesting of which 
is a 634-in. hole that was carried’to a 
depth of 10,319 ft. Needless to say, this 
well was carried deever than origi- 
nally anticipated but it illustrates the 
ability of the 314-in. tubing and the 
Acme-thread joints to take punish- 
ment. : 


Before starting the deep well, a 16,- 
920-ft string of 314-in. Acme-thread 
drill tubing with collars was pur- 
chased at a cost of $12,819, or about 
$0.755 per foot. At the completion of 
this well (202 days drilling), approx- 
imately 1850 ft of tubing had been re- 
tired which has a salvage value of 50 


B-50 








TABLE 2. Adjustment of costs according to commodity indices. 








Total Depth: 









































































































































































































































































































Area “E”’— Well No. 12 Date completed: 2-5-46 2 8 feet 
Index values 
At At date of 
Total date of last well usted 
t cost Index drilling drilled Increase rst 
Item (dollars) used * well. in group (per cent) tollare) 
ES Oy eee 86,717 WwW 235 #285 21.2 5101 
Service facilities............ 401 A 111 161 45 581 
| SS aa 292 A 111 16) 45 423 
Drilling materials and supplies 7,243 A 111 161 45 9,502 
Rig foundation............. 306 B 134 214 59.6 488 
Cementing material......... 1,057 B 134 214 59.6 1,687 
Mud material.............. 4,065 N 88 139 51 6,138 
ACS pera 7,335 F 112 132 30 536 
Production equipment....... 3,440 F 112 132 30 1,472 
tea ae 110,856 138,928 
Cost per foot... sc.ces- 20.05 25.10 
* Indices according to Fig. 6: 
A—Average N—Non-ferrous 
I—Industrial F—Ferrous i 
B—Building material W—Wages (crew costs) in accordance with Fig. 7 
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maker has stuck to it so 
long. As a world-market 
leader, Acme still spe- 
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TRUSTWORTHY © 
Cable Tools 
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See Acme’s latest condensed 
Catalog and tool-use Man- 
val in Composite Catalog 
(up front—in Vol. 1). Or 
mail penny postal TODAY 
for your copy. Cover-to- 
cover full of valuable in- 
formation for Cable Drillers. 








Since 1900—this familiar 
symbol has assured more 
hole-footage per tool 
dollar. 
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Export Office: 
19 Rector St., New York 6, N.Y. 


FISHING TOOL CO. 
PARKERSBURG W. VA. 
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TABLE 3. Recapitulation of costs of wells drilled in area “E.” 











Hole Cost Adjusted Casing Contract : Tubing or 
size per foot cost No. days _ size or Completion drill pivic 
Well No. (inches) (dollars) (dollars) abandoning (inches) shell date (inche-: 
(after reach 
deepest depth) 
Abandoned wells (no casing 
18 = (nea ; 48 5.65 2 8 8-18-47 316 T. 
17 814 10.68 11.40 7 ‘ Cc 7-11-47 4% D.. 
Abandoned wells with casing 
16 84 14,09 14.70 12 5% Cc 6-9-47 4% D.?, 
No. days 
Completed wells completing 
12 84 20.05 25.10 36 5% Cc 2-65-46 46D 
13 6% 10.48 12.95 12 4% 8 10-446 344 T 
14 84 14.44 15.13 23 5% Cc 3-3-47 4%D 
15 84 12.23 12.80 8 5% Cc 4-25-47 4% D 
19 6% 9.94 9.94 17 4% N} 10-12-47 3 T 
= 4 
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ent per foot, making the net cost to 
e well about $460. In addition, 804 
ollars were used (including 241] re- 
laced at the completion of the well) 
tt acost of $2725 to which should be 
,dded rig time for changing 563 col- 
ars at the rig (2 minutes per collar at 
51 cents per minute) or $685. If we 
sssume that the pipe used is 50 per 
ent depreciated which would amount 
» ($0.755 — .50 X 10,319 ft) « 50 
ver cent = $1315, this gives a total 
ost of $460 + $2725 + $685 + 
81315 — $5185 for 202 days opera- 
ion, or $25.66 per day for deprecia- 
ion and maintenance of drill tubing. 
\s previously stated, no direct com- 
parisons with drill pipe costs are avail- 
uble but comparing the foregoing to 
4 minimum drill pipe rental figure of 
6.01 per foot per day leaves little 
doubt as to the saving possible with 
drill tubing. 

Early studies of lightweight alloy 
drill tubes, together with the indicated 
aving through the use of lightweight 
drilling equipment, led to the belief 
hat exploitation wells could be drilled 
more economically by employing the 





same technique of lightweight equip- 


ment handling lightweight pipe. Sub- | 
sequently, 12,000 ft of 41%4-in. OD, | 


).4-lb, .205-in. wall, 8740 steel Acme- 
hread upset tubing was purchased. 


Since that time, 9 wells have been | 
drilled with this 414-in. lightweight | 


tubing. These wells, as can be seen | 


from Table 1, ranged in depth from 
3650 to 6150 ft and the hole size in- 
included 85¢-, 954- and one 11-in. 
hole. The footage drilled by these 
tubes to date totals about 40,000 ft. 
requiring 246 roundtrips. 

Normal California techniques were 
employed insofar as table speed (50 
to 300 rpm) and weight on bottom 
(4000 to 18,000 Ib) were concerned. 
Also, the normal functions of forma- 
tion testing, plugging, whipstocking, 
fishing, and squeeze cementing were 
performed with these tubes without 
difficulty. 

To date, 32 collars have been 
changed and 2 joints have been re- 
tired. The life remaining in the tubes 
is not known but physical inspection 
indicates that at present the tubes show 
0 appreciable wear in the pipe or 
threads. No twist-offs have occurred, 
but while drilling one well the pipe 
became stuck owing to lost circulation 
and had to be shot off, leaving 4 
singles, the drill collars and the bit 
in the hole, which were later cemented 
and then sidetracked. 

For comparative purposes the eight 
4'6-in. tubing-drilled wells have been 
divided into groups. In the first group 
of 3 (Fig. 12), it is possible to com- 
pare drilling progress to a depth of 
5135 % before noncomparable opera- 








AXELSON 


FIRST CHOICE 


Unquestioned 





Reliability 
and Assured 


Performance 
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manufacturing “know how’’ to 
practical oil field pumping oper- 
ations...with the result that 
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TABLE 4. Recapitulation of costs of wells drilled in areas “C” and “D.”’ 








































































































































































Hole Cost Adjusted Contract : Tubing or 
Depth _ size foot cost per foot or — drill pipe 
(feet) (inches) follars) (dollars) Shell te (inches) 
Area ‘*( 
Well 5......00. 3350 75% 13.07 15.24 8 2-29-4684 T. 
Well6......... 3350 75% 9.08 10.28 8 1-14-47 - 314 T- 
Well 7......... 3400 75% 8.39 9.83 8 1-28-47 314 T. 
Well 8......... 3400 814 10.41 11,25 Cc 48-47 414 DP. 
Wane, ;s.3..- 3500 814 9.35 9.35 C 2-2-48 416DP. 
Area “‘D” 
Well 10........ 7006 814 15.84 23.42 C 6-30-44 444 DP. 
Well 11........ 5000 634 10.61 10.61 § 6-13-47 314 T. 
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tions such as drillstem tests or lost cir. 
culation occurred. The tubing-dri! ad 
wells reached this depth in the aver. 
age time of 181% days exclusive of 
rig-up time, whereas the average t ne 
for the conventional rig was 16 dis, 
If the first tubing-drilled hole 19 
days), which experienced some :ie- 
chanical trouble with the hoist, is ¢!im.- 
inated, the average for the remaining 
2 wells is 14 days; or in other words, 
the rate of penetration is compara)le, 
The average daily operating cost for 
the tubing-drilled wells was $1000 per 
day and the average cost per foot was 
$10.65, which is comparable to $1152 
per day and $12.16 per foot for the 
conventional rig. 

The second group of 4 tubing-drilled 
wells (Fig. 13) is comparable only to 
a depth of 3300 ft. The average time 
for the tubing-drilled wells was 814 
days whereas comparable convention- 
ally drilled wells reached this depth in 
9 days. Comparisons at greater depths 
in this group of wells cannot be made 
because of severe lost circulation en- 
countered, 

Well 38 in Table 1 was a whip- 
stocked well and comparable data are 


_ not available. 


In judging these comparisons it 
must be remembered that all wells 
using 414-in. tubing as drill pipe were 
drilled with a small rig having a 96-ft 
mast and a 270-hp Diesel power plant, 
whereas all wells drilled with drill pipe 
employed equipment pulling full 93-ft 
stands and powered with a minimum 
of 700 hp. 

In addition to the foregoing, we 
have used 214-in. 6.5-Ib J-55 external 
upset tubing with Acme-type threads 
for completion purposes on 10 wells 
in the Ventura Avenue field ranging 
in depth from 4500 to 8400 ft. After 
the 7-in. casing has been cemented at 
the top of the pay section, the tubing 
is made up and anywhere from 270 ft 
to 1050 ft of new 6-, 614- or 61/,-in. 
hole drilled. The number of round- 
trips ranged from 4 to 11 per well and 
included bit changes, shoe and forma- 
tion testing, plugging, sidewall sam- 
pling and liner hanging. Detailed an- 
alysis indicates that these operations 
are performed with tubing as rapidly 


as with drill pipe. To date, no indica- — 


tions of tubing leaks have been noticed. 

In view of our experience to date, 
which has been highlighted in the 
foregoing discussion, we are convinced 
that in many instances drilling costs 
can be reduced by substituting light- 
weight tubing with Acme-type threads 
for heavier drill pipe as this permits 
the use of a smaller drilling rig with 
attendant reduction in moving and op- 
erating cost without sacrifice of drill- 
ing progress. ze 
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GREATER RIGIDITY, 


LESS WEIGHT 


SERIES 
SLUSH 
PUMPS 








GEARING. Demountable forged 
alloy steel herringbone gears elimi- 
nate necessity of adjustable thrust 
bearings and provide quiet and 
efficient speed reduction. Main gear 
and pinion run on heavy duty roller 
bearings. 


CROSSHEADS AND GUIDES. 
Crossheads run on renewable 
guides. Heavy duty needle roller 
bearings are used in crosshead pin 
assembly. 






FABRICATED STEEL POWER 


END. Fabriform construction provides 
an extremely rigid, strong and compact 
unit. All steel construction considerably 
reduces pump weight and overall 
dimensions. 


LUBRICATION. All running 
parts are flood-lubricated by a 
positive-splash system, eliminating 
troublesome grease and drip lubri- 
cation systems. Large diameter, 
high-capacity roller bearings 
assure long, trouble-free operation. 


ECCENTRIC ASSEMBLY. 
One piece eccentric strap 
equipped with roller bearings 
at both ends assures quiet, 
efficient and trouble-free 
operation. Entire assembly is 
flood-lubricated from main oil 
bath. 


Compare Emsco D Series Slush Pumps with any other slush pump in the market. 
. weight per horsepower... 


Compare design... performance .. . 


STUFFING BOX 
COMPARTMENT. Piston 


rod connects to crosshead 
extension in large, open 
compartment for easy pis- 
ton rod replacement. Power 
end fully protected against 





intrusion of mud. 


SETTLING CHAMBER. 
A settling chamber is provided 
directly under crosshead 
guides. All oil passes through 
chamber before returning to 
crank case. Suitable drains are 


provided. 


efficiency . . 


“EXPOSED” LINER. Fluid liners are 
packed off at both ends and exposed to view. 
This patented construction permits immediate 
and unfailing detection of mud leakage before 
serious washouts can occur. Liners can be 
easily removed as they cannot become locked 
by sand. 


portability ...0r any other standard for measuring slush pump value. Make these 
comparisons and you'll find that pound for pound, feature for feature, Emsco D 
Series Slush Pumps are the outstanding buy. For here are pumps engineered 


with the built-in rigidity and ruggedness for trouble-free service under severe 
operating conditions, yet they maintain the light weight, efficiency and portability 
so necessary for today’s economy-minded drilling programs. 


EMSCO DERRICK & EQUIPMENT COMPANY 


Houston, Texas * LOS ANGELES, CALIFORNIA * Garland, Texas 


= stroke, 12”; vol, 
aX, size. liners, 536 gpm; 
weighs ver hp., 61 Ibs. 


SEE OUR CATALOG 


DIRECT FLOW 


DESIGN. Full openings 
and large passages permit 
free, unobstructed fluid 
flow. This direct flow 
design assures low fluid 
velocities and highest volu- 
metric efficiency. 




















CAST STEEL FLUID END. 
Electrically welded, cast steel fluid 
end provides maximum strength 
with minimum weight. 
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Water Flooding in the Humboldt-Chanute 
Oil Field, Neosho and Allen Counties, Kansas 


JOHN C. JOERS,! PETER GRANDONE,? D. B. TALIAFERRO# 


This is the second article 
on this subject. The first 


one, published June 1950, 
dealt with two projects in 


the area, the Lynde, Walter 
and Darby flood and Keas 
Drilling Company flood. 


DEEP ROCK OIL CORP. FLOOD 


Although the Deep Rock Oil Corp.’s 
water flooding project northwest of 
Chanute, Kansas, in secs, 16, 17, 18, 
and 19—T26S—R18E, Allen County, 
includes one of the oldest water-flood- 
ing operations in the state, the project 
has been under the present ownership 
for only about a year. Water flooding 
was started by Matson, Towne and 
Melvin in April, 1938 on 12 acres of 
the Berry and Burtiss leases in sec. 18 
on the western end of the present pro- 
ject (Fig. 5). The project was devel- 
oped gradually, and at the end of 1946 
it covered 104 acres. Fourteen acres 
on the Stewart and McKinley leases in 
secs. 16 and 17, near the eastern limits 
of the present development, were 
placed under flood in October, 1941 
by the Williams Producing Company. 
The flood was extended to cover 56 
acres by 1946 when the project was 
purchased by Matson, Towne and Mel- 
vin, The combined projects were ex- 
tended to include about 200 acres by 
November, 1947, when the properties 
were sold to Sloan and Zook. This new 
operator developed about 20 addi- 
tional acres on the west group of 
leases and 10 on the east leases by 
July 1, 1948, when the entire project 
was sold to the Deep Rock Oil Corpo- 
ration. During 1949, the properties 
were developed at an accelerated rate, 
and at the end of the year a total of 
304 acres was being flooded. 


The formation being flooded con- 
sists of two stringers of Bartlesville 
sandstone, the upper, extending north 


1Assistant petroleum engineer, Petroleum and 
Natural Gas Branch, Bureau of Mines, Petro- 
leum Experiment Station, Bartlesville, Okla- 
homa. 

2Petroleum engineer at above station. 

*Principal petroleum engineer at above sta- 
tion. 
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from the Wadley lease in sec. 19 (Fig. 
5) across the Burtiss and Fraker 
leases, and the lower, (the more ex- 
tensive) running from the Berry lease 
in sec. 18 across the entire project to 
the McKinley and Stewart leases of 
the former flood of Williams Produc- 
ing Company in secs. 17 and 16, re- 
spectively. The productive sandstone 
of the north-south stringer (including 
the Matson, Towne and Melvin devel- 
opment) is at a depth of about 800 ft 
and has a thickness of 35 to 60 ft; on 
the east end of the project (Williams 
Producing Company development) the 
depth of the productive section is 
about. 810 ft and the thickness aver- 
ages about 17 ft. A nonproductive 
upper sand on the east end of the de- 
velopment is separated from the pro- 
ductive stratum by 26 ft of shale. 

' Average results of the analyses of 
several Bartlesville sand cores from 


both ends of the project are as follows:> 











West East 

side _side 
Net sand thickness, feet................. 38 17 
Permeability, millidarcys................ ae 
ree 21 19 
Oil saturation, per cent.................. 46 35 
Water saturation, per cent............... 32 42 
Residual oil saturation (flood-pot), per cent 33 23 
Total oil content, barrels per acre......... 28,770 15,700 
Oil recovery (flood-pot), per cent......... 8,400 4,549 
Oil recovery (estimated), per cent......... 6,950 3,500 








Gravity of the oil produced from 
the west group of leases is 28 to 29 
deg API. 

Initial development was started on 
the Burtiss and Wadley leases by drill- 
ing four wells during 1914 and 1915, 
but most of the original drilling oc- 
curred during 1919 and 1920. Vac- 
uum was the only stimulative method 
of production applied to the leases 
before water flooding, and this method 
was continued for only 6 months in 
1923, because the results were not 
favorable. 

When the initial water-flooding de- 
velopments were started, the rate of 
oil production had decreased to 18 
bbl per day from 9 wells on the Mat- 
son, Towne and Melvin leases and to 
6 bbl per day on the Williams Pro- 
ducing Company leases. 

When the east and west groups of 
leases were operated separately by the 
former operators, Mississippi lime- 
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stone water was injected without 
chemical treatment or filtering (closed 
system) on the Matson, Towne and 
Melvin properties. A mixture of Neo. 
sho River water and returned brine 
was injected after chemical treatment 
and filtering on the Williams Produc. 
ing Company leases. The present oper. 
ator uses only one plant, employing 
chemical treatment and filtration. Dur- 
ing the first week of April, 1950, the 
plant was handling about 2150 bbl of 
water daily. Of this quantity, 450 bbl 
was produced brine and the remainder 
was fresh water from the Neosho 
River. 


The present treatment of water 
varies little from the usual pattern. 
Water from the river is pumped into 
an earthen settling pond, where it is 
mixed with produced water from the 
oil-tank batteries. The mixed water 
then flows by gravity through the 
treating house, where chemicals are 
added by a mechanical feeder, and 
through a flume to a second earthen 
pond for chemical reacting and set- 
tling. From the treating pond the 
water is pumped into a standpipe 
37 ft high, made of 16-in. pipe, which 
is designed to maintain a constant 
head of water on the filter. This hydro- 
static head causes the water to flow 
through pressure filters into a 500-bbl 
clear-water tank. Two pressure filters 
are provided, one filled with sand on 
rock and the other with a special fil- 
tering materialt on rock. Only the 
sand-filled unit is being used continv- 
ously. Water from the clear tank is 
being injected at a plant pressure of 
700 psi by means of one triplex pump 
driven by a 50-hp gas engine. 

During April, 1950 the chemical 
treament for a daily throughput of 
2150 bbl of water consisted of 100 lb 
of alum, 12 lb of ammonium sulfate, 
12 lb of copper sulfate, and 10 to 12 
lb of HTH (chlorine liberating agent). 
Both copper sulfate and HTH are al- 
gaecides. During this period the pH 
of the raw river water was 8.2 and the 
produced brine 7.7. An attempt 1s 
made to hold the pH of the treated 
water at 7.5. 


+Anthrafilt. 
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FIG. 5. Map of Deep Rock Oil Corporation 
water-flooding project, April 1, 1950. 
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There had been evidence of corro- 
sion of pipe and subsequent clogging 
of input wells by the treated water, 
but this condition was remedied by the 
installation of cement-lined pipe for 
the water distribution system. Cement- 
lined tubing also is used in all wells. 


Water-Flood Operation 


Matson, Towne and Melvin began 
the original 12-acre flood development 
on the Fraker, Burtiss, and Berry 
leases (Fig. 5) early in 1938, drilling 
like wells about 200 ft apart. How- 
ever, there was no regular pattern of 
wells, because many of the existing oil 
wells were included in the project. All 
wells were drilled through the sand 
and shot with liquid nitroglycerin. 
Two quarts per foot of sand were used 
in the producing wells and 114 qt per 
foot in the injection wells. As the wells 
were completed for pumping, they 
were cased with about 750 ft of 614- 
or 65%-in. casing; input wells were 
equipped with 114-in. tubing set on a 
packer on top of the sand and ce- 
mented. 

The Williams Producing Company 
began water flooding the Stewart and 
McKinley leases during October, 
1941. They also used an irregular 
flooding pattern, because existing oil 
wells were used, Producing wells were 
cased with 630 ft of 614- or 47%-in. 
casing to accommodate the 2-in. pump- 
ing string; input wells were equipped 
with 2-in. tubing set on a packer at the 
top of the sand (810 ft) and cemented. 
All wells on these leases were shot with 
114 qt of nitroglycerin per foot of 
sand. 

The present operator has converted 
the entire project from a pumping to 
a flowing operation except for a few 
wells. All new wells, therefore, whether 
for injection or production, are com- 
pleted alike. The wells are shot selec- 
tively with 214 to 41% qt of nitroglyc- 
erin per ft of sand, starting at a depth 
5 ft below the packer point. They 
are equipped with 2-in. cement-lined 
tubing set on a packer at the top of 
the sand and cemented. During drill- 
ing operations the wells are cased to 
the top of the sand, but the casing is 
pulled after installing the 2-in. tubing. 
One to three joints of 614-in. surface 
pipe are left mudded in place. The 
drilling of producing wells is delayed 
until the sand is filled by the injection 
of water into surrounding input wells. 
This makes it necessary to reduce the 
formation pressure temporarily while 
drilling in new producing wells by 
shutting in local input wells. 

All development by the present op- 
erator is on a 5-spot pattern with like 
wells spaced 330 ft apart. No old wells 

now are being used, except a few that 
happened to be located properly in 
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FIG. 6. Production history of Deep Rock Oil Corporation water-flooding project. 


the pattern for producing wells. At the 
end of 1949, there were 304 acres 
under flood on which there were 119 
input wells and 126 oil wells. Of the 
producing wells, 19 were being 
pumped and 107 were flowing. 

The Deep Rock Oil Corporation in- 
jects water into each well at a daily 
rate of 2.5 bbl per foot of sand (about 
| bbl per acre-foot), but frequently 
the maintenance of this rate depends 
on the availability of an adequate 
quantity of water. The fill-up time has 
been 3 to 6 months at this injection 
rate. All input wells are equipped with 
meters, which are read daily for 
proper control of injected water, 
whereas the rate of water production 
is measured weekly at the water sepa- 
rators on the leases. The rate of oil 
and water production from individual 
wells is measured periodically with a 
55-gal test tank. When input wells 
show indications of increasing back- 
pressure, the sand face is washed with 
water by means of an air-lift tube run 
through the 2-in. tubing. In more ex- 
treme cases the sand face is washed 
with hydrochloric acid through a sepa- 


B-58 


rate wash tube. The acid is allowed to 
stand over night in the well and then 
the excess either is dispersed into the 
formation with water pressure or is 
displaced from the well through the 
same wash string. Use of the wash 
string prevents contact of the acid 
with the cement lining. Acid treatment 
of input wells on the Morris lease (40 
acres) has increased the water-input 
rate of these wells 35 per cent, and 
there is evidence of an increase in oil 
production.: A similar treatment of 
wells on the McKinley lease was com- 
pleted too recently for evaluation of 
results. 


Results of Flooding 


Production records show that to the 
end of 1947 the first two operators had 
recovered 486,500 bbl of oil from about 
200 acres under flood, or 2432 bbl per 
acre. By the end of 1949, the entire 
project had produced 586,560 bbl of 
oil from a total development of 304 
acres, or an average recovery of about 
1930 bbl of oil per acre. The decrease 
in recovery on a per acre basis is at- 
tributable to the large percentage of 


the flood that has been developed so 
recently that it has not had time to 
reach its peak of production much less 
give any reliable indication of the ulti- 
mate recovery to be obtained. The two 
original projects, covering about 200 
acres on 5 leases, had produced nearly 
2850 bbl of oil per acre by the end of 
1949. After 11 years of operation, the 
Burtiss lease still is producing about 
32 per cent as much oil as it did in the 
year (1942) of peak flood production. 
On the other hand, at the end of 11 


‘ years the Berry lease was producing 


only about 3.5 per cent as much as it 
did during its peak production year 
(1940). 

Fig. 6 shows graphically the aver- 
age daily rate of oil production each 
year. The rate of development of the 
project is reflected by curves showing 
the areal extent of the flood and the 
number of injection and producing 
wells in use, The average oil-producing 
rate during 1949 was 100 bbl per day, 
although the rate at the end of the year 
was 125 bbl per day. The year of peak 
production was 1946 when the aver- 
age rate was 204 bbl of oil daily. Only 
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incomplete records of the rate and 
amount of water injected by the for- 
mer operators are available. An aver- 
age of 1370 bbl of water per day was 
injected during the last 8 months of 
1949, but at the end of the year 1687 
bbl of water per day were being injec- 
ted into 119 input wells. At the end of 
1949, 13.5 bbl of water were being in- 
jected per barrel of oil produced. Six 
barrels of water were being produced 
with each barrel of oil. The difference 
in the injected water:oil produced 
ratio and the produced water :oil ratio 
give an indication of the amount of 
water being utilized to fill up the voids 
in the sand body. 


COX AND HAMON FLOOD 


Cox and Hamon began water injec- 
tion on a pilot project in sec. 16— 
T26S—R18E, in Allen County, Kan- 
sas about a mile south of Humboldt, 
near the middle of January, 1950. Al- 
though the present development covers 
only about 20 acres, it is on a unitized 
block of about 500 acres, which in- 
includes parts of secs. 15, 16, 21, and 
22—T26S—-R18E. The entire block 
will be developed after experience has 
been acquired from the pilot project. 
Production is from the Bartlesville 
sand, which occurs in this area at a 
depth of 875 ft. The oil produced has 
a gravity of 34 deg API. No informa- 
tion is available on the history of the 
property prior to flooding. 

Brine from one supply well drilled 
into the Mississippi limestone at a 
depth of 1200 ft is used for flooding. 
This well is completed with 7-in. cas- 
ing, and water is pumped from it 
through 214-in, plastic-lined tubing 
directly to the input wells by a small, 
submerged centrifugal pump.® Return 
water separated at the tank battery 
is admitted into the casinghead of the 
supply well, where it mixes with the 
Mississippi-lime water before being 
pumped into the injection system. As 
the closed-type system is used, no 
chemical treatment or filtering is ap- 
plied to the raw water. During April, 
1950, the submerged pump was deliv- 
ering about 200 bbl of water per day 
at a line pressure of 600 psi—the ca- 
pacity of the pump at this .pressure. 
No additional pumping equipment 
therefore is needed on the surface for 
water injection. 

The pilot project includes four new 
oil wells and four new water-injection 
wells. These are located so as to per- 


‘Mit a 5-spot development with a spac- 


ing o: 880 ft between like wells, but 
their »rrangement does not provide a 
Compete 5-spot pattern. Three old oil 
Wells in the vicinity of the new devel- 


Opmes: are pumped by a central 
power. 


Reda. 





The well-completion practice has 
been to drill through the sand, com- 
plete the wells without shooting, and 
case only the producing wells, using 
514-in. casing, which is cemented at 
the top of the sand. One joint of 8-in. 
surface pipe is used in each producing 
well. Input wells are equipped with 
21-in. plastic-lined tubing cemented 
at the top of the sand. 

The project is of particular interest 
because of the novel use of hydraulic 
pumping equipment? in the producing 
wells. This equipment, which is de- 
signed for much deeper production, is 
being used for the first time to pump 
shallow (875-ft) production. Also, it 
is the first installation on a water- 
flooding project. Pumping is entirely 
automatic and can be continued in- 
definitely, even if the wells are under 
water; unless a mechanical failure or 
an interruption in the electric power 
supply occurs. 

The hydraulic pump is a reciprocat- 
ing, double-acting type that rests in 
the lower end of the 2-in. tubing near 
the bottom of the well and is actuated 
by oil that is forced down from the 
surface. The oil that drives the 
pump is forced down the 2-in. 
tubing by a triplex pump, which is 
placed centrally on the lease. As the 
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“power” oil discharges from the power 
cylinder of the Kobe pump, it enters 
the intake side of the pump with the 
formation oil, and the mixture is 
pumped to the surface through a 1-in. 
string of tubing lying alongside the 
2-in. tubing in the well. The pump 
may readily be raised to the top of the 
tubing for inspection, merely by re- 
versing the circulation of the “power” 
oil. The triplex pump driving the 
“power” oil has adequate capacity to 
provide power to pump a total of 480 
bbl of liquid daily from the producing 
wells. This capacity may be divided 
between any number of wells. During 
warm weather the wells are pumped 
during alternate 4-hr periods, but dur- 
ing cold weather they are pumped con- 
tinuously to prevent freezing of lines 
leading to the tank battery. Intermit- 
tent pumping is controlled automatic- 
ally by electric time clocks. The fluid 
level in the wells is kept low at all 
times. Produced oil from the wells 
passes to a header, which is equipped 
to permit production measurement on 
individual wells with a meter.t From 
the header the oil passes through a 
heat treater, thence into a high 200- 
bbl settling tank through a “boot,” in 
which the water and oil are separated. 
Oil from the settling tank flows into 
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two low 250-bbl tanks for storage. A 
500-bbl tank is connected to the set- 
tling tank and “floats” in the system 
to provide storage for “power” oil to 
operate the hydraulic pumps in the in- 
dividual wells. Water from the treater 
and the settling tank passes into a low 
250-bbl tank, from which it flows 
through a meter into the casinghead 
of the water-supply well. A small cen- 
trifugal pump installed at the tank bat- 
tery is connected so that tank bottoms 
may be pumped from any of the tanks 
back into the treater. 


Water-injection wells are equipped. 


individually with meters. The input 
rate in each of the four wells during 





April, 1950 was about 50 bbl of water 
per day, but the operator intends to 
increase this slightly by installing a 
larger pumping unit in the supply well. 
It is estimated that 8 months will be 
required to fill the sand at the present 
rate of water injection. 

All lines on the pilot operation are 
laid on the surface of the ground with- 
out protection from the weather to de- 
termine if the expense of burying lines 
can be avoided, Experience last winter 
with the surface lines was that no 
freezing occurred at temperatures 
down to 10 F and that by increasing 
the flow of “power” oil no freezing 
occured down to 0 F. 








What Do YOU Need In 
a CLUTCH? 


A spring-loaded, over-center, multiple-disc, 
single or double-plate type? Gear-tooth or 
splined-to-shaft drive? Compact design? High 
torque rating? Shock-load absorption? Slip- 
page control? Vibration dampening? Fre- 
quent drive shaft reversals? Regardless of 
your needs, ROCKFORD engineers are in a 
position to specify a size and type clutch that 
will meet your requirements exactly. You 
may say “No” to their recommendation, 
but don’t risk not having the benefit of it. 
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Results of Flooding 


The 20-acre pilot flood of Cox and 
Hamon is an experimental operation 
in many respects, and it has not heen 
in operation long enough to o}ttain 
significant results on the experimental 
features or on the oil recovery that 
may be obtained. The novel use of 
hydraulic pumps in the producing 
wells will make it possible to oj rate 
the project continuously regardless of 
high water from the Neosho liver, 
which sometimes covers parts o/ the 
leases in the unitized tract. The hy. 
draulic means of lifting the pump to 
the surface for repair will eliminate 
the cost of rod- and tubing-pulling 
jobs, which are necessary to repair 
conventional pumping equipment. 

The maintenance of low liquid levels 
in the oil wells during the early life of 
the project is an especially desirable 
feature for the operator. Through this 
initial installation of hydraulic pump. 
ing equipment the operator will deter- 
mine (1) the feasibility of using this 
equipment economically in shallow 
wells, (2) the ability of the equipment 
to pump salt water, (3) the ability of 
the equipment to operate when the 
wellheads are under water, (4) flexi- 
bility of the units over a wide range 
of rates during the life of the flood, 
(5) ability of the equipment to main- 
tain low liquid levels in the producing 
wells, and (6) the extent to which 
tubing-pulling jobs will be eliminated. 

The existing wells were producing 
3 bbl of oil daily before the new wells 
were drilled. In April, 1950, the daily 
rate of production was 13 bbl of oil 
and 20 bbl of water. 
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1200 SERIES 5200 SERIES 6200 SERIES 
1300 SERIES 5300 SERIES 


5 TYPES—1 SHAFT SIZE 
It’s easier with HYATTS* 


As a designer, your job is made easier when you have a large selection 
of bearing types from which to choose. Here are five Hyatt Hy-Load 
Bearings... all different in size and load carrying capacity ... yet all 
fitting a common shaft. 


If the loads are light you may economize in space, cost and weight 
by using the narrow width bearings of our medium (1200) series. 


Should the loads be heavy and the permissible outside diameter 
limited you can choose from the wide or duplex width (5200-6200) 


bearings of this same medium series. 


When you have a condition where the loads are heavy and the axial 
space is not available, increased capacity can be provided by increasing 
the annulus size and using the 1300 or 5300 series bearings. 


These five combinations, available in most standard bearing bore 
sizes, illustrate just one of the many types and sizes of Hyatt Roller 
Bearings as shown in our new Hy-Load bearing catalog. Want a copy? 
Hyatt Bearings Division, General Motors Corporation, Harrison, N. J., 
Chicago, Detroit, Pittsburgh and Oakland, Calif. 
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SELECTING THE DRILL STEM 


P 425.215. 


BRUNO SCHABARUM* AND STANLEY MOORE? 


More emphasis than ever before is 
being placed by contractors on eco- 
nomical operation. This is indicated by 
the fact that greater care is being taken 
in matching the capacity of drilling 
rigs to the work to be done as it has 
been recognized that over loading 
equipment results in slower rates of 
penetration and in excessively high 
maintenance costs. 

It is the purpose of this paper to 
point out the field in which further 
study and work can be done so as to 
decrease the loads on present drilling 
equipment or increase its depth ca- 
pacity. 

It would appear that a basic rela- 
tion exists between the horse-power 
available on the rig, drill stem size, 
and the depth and diameter of hole to 
be drilled. Swch other factors as mud 
characteristics, bit designs, stand 
lengths, etc., while important, are not 
considered as basic. 

The principal purposes of the sur- 
face equipment are: One, to hoist the 
drill stem out of the hole whenever it 
is necessary to replace the bit; and 
two, to maintain a proper rate of cir- 
culation of the drilling fluid through 
the drill stem, bit and annulus. The 
first problem is strictly a mechanical 
one, while the second is one in hy- 
draulics. The mechanical function of 
rotating the pipe is not considered for 
the reason that power requirements 
are generally small and little can be 
done to reduce this requirement by 
changing drill stem size. 


Hoisting Requirements 


In West Texas the rig horsepower 
requirements set forth by the operat- 
ing companies for 10,000-ft drilling is 
not less than 1000 hp. It is predicated 
on using 41-in. drill pipe and boring 
8%4-in. hole to 10,000 ft. This gives 
a figure of one horsepower for each 
10 ft of depth. 

This factor seems to work out quite 
well even for more shallow wells. For 


example, at Scurry County, the North 


Snyder pool which is approximately 
6750 ft deep would call for rigs with 
a rating of 675 hp. It so happens that 


tPresented at the ninth annual meeting of 
American Association of Oilwell Drilling Con- 
tractors, at the Baker Hotel, Dallas, Texas, 
September 19-21, 1949. 
- *Carl B. King Drilling Company, Midland, 
exas. 

TDrill Collar Service Company, Midland, 
Texas. 
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most of the rigs in this area are of 
this size. With 41% in. drill stem and 
60,000 lb of drill collars, the average 
trip to 6500 ft with a rig of 675 hp 
takes about 3.8 hr. 

With the same rig and 31% in. pipe 
and 40,000 lb of drill collars, the time 
on an average trip is 2.9 hr, which 
results in a saving of nearly one hour 
per trip. 

Another factor to consider is that 
the small bits generally used with 314 
in. pipe do not last as long under com- 
parable load conditions as the larger 
83, in. bits. 

Under the above conditions at 
Scurry County, the 1214-834 in. hole 
pattern requires an average of 41 
bits, while the 11-634 in. requires 51 
bits. From this it can be seen that 
there is a saving of 7.9 hr in hoisting 
time per well when the slim hole pat- 
tern is used. This is slightly more than 
1 per cent of the time on the well. 


Another illustration we might use 
is that of 10,000-11,000-ft work. In 
Ector County, West Texas area, we 
have drilled wells in which we have 
followed the 1334-95 in. and 7 in. 
casing pattern, while other off-set wells 
have been drilled with the 1034-75, in. 
and 51% in. casing pattern. The same 
rig and same crews were used. The rig 
was one having a rating of 1000 hp 
behind the drawworks. 








Large hole pattern. 





Well Trips Triphours Hr/trip 
_ naa, cathe SR Olea 144 597% ° 
tite tsa hres itens 121 491144 
SR a ae 139 53314 
NI kc aes teed 135 541 4.01 





Slim hole pattern. 





Well Trips Triphours Hr/trip 
BS lopte thelciainn Wore aahs,5 i 166 67134 z 
| EEC Er eee ee 173 65034 robe 
ee 169 66144 3.92 








It is noteworthy that the average 
trip with small pipe only took six 
minutes less than with the larger 414 
in. drill pipe. 

The above illustrations show that 
there is not much savings in time in 


‘hoisting when using little pipe over 


the larger drill stem, provided of 
course that the rig has adequate power 
to do the job in the first place. It also 
clearly shows that a change in drill 
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stem specification will not materially 
affect the power required for the ef- 
ficient hoisting of the drill stem. 

In view of the above, and the tact 
that at least 65 per cent of the power 
generated on the rig is finally used to 
impart energy to the drilling fluid, it 
would seem advisable to look into the 
hydraulics of the drill stem and well 
bore as a possible means of reducing 
the load on the rig. 


The Hydraulics Factor 


In the past not enough attention has 
been given to hydraulic efficiency in 
making drill stem selections. As wells 
become deeper, this factor becomes 
increasingly important, because a 
greater percentage of the available 
pumping capacity is expended over- 
coming losses down the drill stem bore 
and up the well bore annulus. In fact, 
the benefits to be gained even in mod- 
erately deep holes are far greater than 
commonly realized. 

We find that thinking is even now 
influenced by Oklahoma City and 
Seminole experiences, where 6° in. 
drill pipe was used to make 11-in. holes 
to about 3800 ft. Losses attributable to 
the drill stem amounted to only about 
75 psi, or 15 per cent of the total, 
whereas the loss through the single 
water course in the Simplex bit may 
have been 4 or 5 times this amount. 
Therefore, at that time the most im- 
portant hydraulics factor was the 
nozzle in the bit. 

Today, losses attributable to the 
drill stem, including drill collars, 
usually amount to 80 or 90 per cent of 
the total pump pressure. In a sense 
the majority of this loss is wasted en- 
ergy and it appears that efforts should 
be made to increase efficiency here. 
All ‘indications are that these losses 
can be cut in half on the average op- 
eration, and the total energy re- 
quired to operate a rotary rig reduced 
by 30 to 40 per cent. 

If the comparatively new technique 
known as “jet drilling” is to be effec- 
tively utilized, attention must be given 
to the hydraulic efficiency of the cir- 
culating system. This method calls for 
the expending of considerable energy 
at the bit nozzles to obtain high jetting 
velocities. If large quantities of en- 
ergy are useléssly wasted circulating 
through a poorly designed circulating 
system, it becomes a problem indeed 
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to provide enough power to produce 
the high velocity jets desired at the 
bit. 
No doubt, the slowness of improve- 
ment in the hydraulics of drill stem 
is largely due to a general lack of at- 
tention to the importance of relative- 
ly small differences in the internal 
diameters of tubular members which 
conduct the flow, Let us give you one 
example that we think demonstrates 
more clearly than any other, the im- 
portance of design for hydraulic ef- 
ficiency : 

In selecting drill collars, how much 
thought do you give to the difference 
between 2 and 21/,-in. bore? It is only 
l, in., but if you are a West Texas op- 
erator, running 20 drill collars and 
circulating 250 gpm, it means 15 to 
25 per cent difference in the efficiency 
of your entire pumping operation. 
Think of the significance of this in 
terms of equipment, maintenance, and 
fuel costs. 

To appreciate the importance of in- 
ternal diameters, consider the fact 
that it takes about 32 times as much 
power to circulate through a 1 in. ID 
pipe as through a 2 in. ID pipe. In 
terms of drill stem this means: 


a. Twice as much power is required 
to circulate through a 2 in. bore 
drill collar as through a 21, in. 
bore drill collar. 


b. Twelve times as much power is 
required to circulate through a 
2 in. bore drill collar as through 
a 3 in. bore drill collar. 


c. Two and one-half times as much 
power is required to circulate 
through 314 in. OD drill pipe as 
through 4 in, OD drill pipe. 


d. Five times as much power is re- 
quired to circulate through 314 
in. OD drill pipe as through 414 
in. OD drill pipe. 

e. Eight times as much power is re- 
quired to circulate through 314 
in. OD drill pipe as through 5 in. 
OD drill pipe. 

Generally, larger diameter drill 
stem than that in use today is desir- 
able for improvement of hydraulic 
efficiency. Aside from the hoisting 
problem, which has already been dis- 
cussed, there are several other opera- 
tional factors to be considered when 
recommending larger size drill pipe. 
A number of these are discussed sepa- 
rately below: 


Elevator Shoulders 

On the average, the tool joints in 
use tolay are 114 in. to 114 in. larger 
in dismeter than the drill pipe. With 
Present methods of attaching tool 
Joints to drill pipe, this great differ- 
ence +; diameter is not needed for 
strenz'h in the connection between 


tool joint and drill pipe. The only ap- 
parent reasons remaining for having 
the tool joints so much larger than the 
drill pipe are to provide an elevator 
shoulder and to make allowances for 
abravise wear on the outside diameter. 
This large elevator shoulder consti- 
tutes a real obstruction to hydraulic 
efficiency, especially in the smaller 
size holes. 

In view of the fact that the most effi- 
cient drill stem has tool joints that are 
only about 34 in. larger in diameter 
than the drill pipe, it would seem ad- 
visable to make some arrangement 
that would permit lifting it without 
the use of elevator plugs. In fact, we 


see no reason why such tool joints 
should not be made with the 18 deg 
taper elevator shoulder, reinforced 
with tungsten carbide hard facing, 
and used in the conventional manner. 


Fishing Space 

The tendency to use small drill stem 
to permit abundant space for fishing 
usually results in poor hydraulic effi- 
ciency. Developments in fishing tools 
and fishing methods have reduced the 
space required. Consideration of the 
benefits to be attained from a hydrau- 
lics standpoint should be enough to 
cause us to take advantage of these 
developments. Metallurgical and de- 











BEAUMONT 


CROWN AND 
TRAVELING BLOCKS 


Provide NEW SMOOTHNESS + Warrowness . 
RUGGEDNESS e 


Application of Aetna’s new, patented combination 
bearing in Beaumont’s 6-sheave crown block. 


RADIAL 





SOOHOHSHOSSSSSSOOHSSHOSSHOHOOOSOOOEOOSEOSEE 


Here’s a bearing that does double 
duty in crown and traveling blocks 
—handles both radial and thrust 
loads as pure right angle loads— 


permits new block compactness that saves space, saves weight, saves money. 

This new, patented combination cylindrical roller and ball thrust bearing is 
designed for use in blocks of any type, with any number of sheaves. Its 2-way, 
non-interfering load capacity attains lowest possible coefficient of friction, 
increases radial load capacity, lengthens bearing life, reduces risk of shut-downs, 
cuts maintenance and replacement costs to a new record low. Write for complete 
information on this and other Aetna oil country bearings. 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 SCHUBERT AVENUE 


Aetna 
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CHICAGO 39, ILLINOIS 


STANDARD AND SPECIAL BALL THRUST BEARINGS + ANGULAR CONTACT 
BALL BEARINGS + SPECIAL ROLLER BEARINGS + BALL RETAINERS » 
HARDENED AND GROUND WASHERS + SLEEVES - BUSHINGS 
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sign improvements have made pos- 
sible the building of strong fishing 
tools that require very little space. 
Overshots, for example, can be ob- 
tained that will catch 51% in. OD tool 
joints in 634 in. hole—and 7 in. OD 
tool joints in 834 in. hole. 

It would be well to point out here 
the relation between fishing space and 
elevator shoulders. If wide elevator 
shoulders are not required, then fish- 
ing space will be no problem. For 
example, 44% in. OD drill pipe is the 
most efficient size for use in 634 in. 
hole. The most efficient tool joints 
would be the 414 in. slim hole or dou- 
ble streamline types, which have an 
OD of only 5 in. and these would not 
be an obstruction to fishing. Should 
we demand that a regular elevator 
shoulder be used, then the pipe would 
have to be smaller or the tool joint 
larger. Smaller pipe would restrict 
the flow. Larger tool joints would not 
only reduce the fishing space, but they 
would also reduce hydraulic efficiency 
by restricting the flow in the annulus. 


Effect on Bottom Hole Pressure 


A little known or considered factor 
in the selection of drill stem is its 
effect on bottom hole pressures. When 
circulation is started, the bottom hole 
pressure increases by the amount of 
pressure required to force the drilling 








BIG JOBS, BIG RISKS 


Oil activities in the Gulf 
Coast tidelands have to date 
produced about $1 for every 
$10 invested. It costs much 
more to find-and produce oil 
from steel platforms perched 
out in the Gulf of Mexico than 
in on-shore drilling. 











fluid up the annulus between the drill 
stem and well bore. When the drill 
stem is withdrawn from the hole, the 
bottom hole pressure decreases be- 
cause the drill stem itself acts as a 
swab. In either case, the effects are 
greater if drill pipe, tool joints, or 
drill collars are made larger in outside 
diameter. 

Let us consider the bottom hole 
pressure increase in an 834 in. hole 
at 10,000 ft, circulating 450 gal per 
min. Remembering that many assump- 
tions must be made to arrive at any 
figures at all, we calculate the increase, 
when using 41/ in. full hole drill stem 
and 20—614, in. OD drill collars, at 
149 psi. If the drill stem size is in- 
creased to 5 in. extra hole, the pres- 
sure increase during circulation would 
be about 190 psi. If the drill stem size 
were further increased to 514 in. dou- 


ble streamline, pressure increase dur- 
ing circulation would be about 230 »si, 

No doubt, some will be interested in 
the effect of drill collars having an 
OD slightly smaller than the bit s'ze. 
Let us consider 8 in. OD drill coliars 
in 834 in. hole, using 450 gal per iin. 
The pressure increase on bottom /or 
each drill collar added would be some- 
where near 45 psi. If the circulation 
rate were 350 gal per min, the increase 
per drill collar would be approxi- 
mately 27 psi. If 7 in. OD drill collars 
were used in the 834 in. hole, the in- 
crease would be about 4 psi per collar 
added for 450 gal per min and about 
3 psi per collar added for 350 gal per 


min. 


Return Velocity 


For specific rates of circulation, the 

- return velocity will be increased when 

drill stem size is increased. This is de- 
sirable from several standpoints. 

In order to study the possibilities 
for improvement over present typical 
practices, we have prepared the 4 
tables at the back of this paper. We 
have considered moderate rates of cir- 
culation at moderate depths, and 
higher rates at greater depths. Note 
that the examples shown for 6500 ft 
drilling fit the conditions in Scurry 
County, Texas, which promises to be 
the most active area for several years. 















The BEST 
RIGHT B 





> All Bowen Overshots have the advantages of—easy fish engage- 
ment, full grapple grip, positive instant release and full high 
pressure circulation through the fish. But, be sure you have the 
right Bowen Overshot og your rig floor before you start drilling 

. one that will engage and pack off any part of your drilling 


string without change or adjustment. 










OVERSHOT is the 
OweEN OVERSHOT 
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SHALLOW 
































CATCHES AND PACKS 
SERIES SPECIAL USE OFF WITHOUT 
ADJUSTMENT 
One specific size 
Series 150 | Ideal for external i ggypinste 
1 Bowl flush drill pi vases : 
sdaessie ne tool joint and/or 
drill collar. 
Series 200 Designed for internal | Either drill pipe or 
(2 Bowl) upset drill pipe tool joint. 
Designed for over- Either drill pi 
: a ; pipe, tool 
Series 300 size drill collars used joint or oversize drili 
(3 Bowl) with internal upset 
as collar. 
drill pipe 
Series 350 Designed for ex- oe drill pipe, ~ 
(3 Bowl) ternal upset drill pipe torna upset sechen 
or tool joint. 
Designed for over- | Either drill pipe, ex- 
Series 425 size drill collars used | ternal upset section, 
(4 Bowl) with external upset | tool joint or oversize 
drill pipe. drill collar. 
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DRILLING... 


GEOLOGRAPH 


MECHANICAL WELL LOGGING SERVICE 


Even in shallow drilling, you save when you log 
as you drill with Geolograph. You make it as 
“painless” as possible because Geolograph's 
foot-by-foot record shows when the bit is dull; 
gives more hole per bit and in less time; shows 
depth, connections and down time! 


HOUSTON, ODESSA & WICHITA FALLS, TEX. e CASPER, WYO. 
SHREVEPORT & BATON ROUGE, LA. e BAKERSFIELD, CALIF. 





CAN HELP YOU! 






























‘* TIME WILL TELL’’ 


P.O. Box 1291 Oklahoma City 1, Okla. - 


mam WA SSB) THe GEOLOGRAPH CO. 11° 
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TABLE 1. Approximate pressure losses in 634-in. hole at 6500 ft, circulating 





200 gpm. 
a 
Loss, Fluid 
Description of drill stem Part of system psi hp 
3¥4 inch Internal fluszh—5 inch OD tool joints—20 Drill pipe bore and annulus...................... 540 61 
- 51% inch OD by 2 inch ID by 30 foot drill collars. Drill collar bore and annulus..................... 360 42 
Bit—with three 5%-in. jets....................05. 60 7 
a er re 20 2 
TO OED DOIN on iiss sc as nianscncsesees 980 112 
4inch Full hole—5}4 inch OD tool joints—20 - 534 Drill pipe bore and annulus........./............ 360 42 
inch OD by 234 inch ID by 30 foot drill collars. Drill collar bore and annulus.................... 230 27 
Bit—with three 54-in. jets.................00005- 60 7 
Surface connections..................cccceeeeees 20 
Total pump preasure..............0cccescceesees 670 77 
414 inch Slim hole—5 inch OD tool joints—20- 514 Drill pipe bore and annulus...................... 290 34 
inch OD by 2% inch ID by 30 foot drill collars. Drill collar bore and annulus..................... 135 16 
Bit—with 3—5¢ inch jets...................0.2.. 60 a 
BUPIASS COMMOCLIONS..... 2... cc ecccccvcccceces 20 
TOR DUD TONING aia said cids see eesadaace 505 59 


———— 








TABLE 2. Approximate pressure losses in 834-in. hole at 6500 ft, circulating 


























350 gpm. 
ae : Loss, Fluid 
Description of drill stem Part of system psi hp 
414 inch Full hole—5%4 inch OD tool joints—20 - Drill pipe bore and annulus PO 78 
6 inch OD by 2% inch ID by 30 foot drill collars. Drill collars and annulus........................ 430 87 
Bit—with three -in. jets ...................0.. 140 28 
Surface connections....... BONN REFS lal ch aE het 65 13 
Total pump pressure 1 Cine Ou amnion sins 1015 206 
5 inch Extra hole—64 inch OD tool joints—20-614 Drill pipe bore and annulus. eT Ore 200 41 
inch OD by 2%4 inch ID by 30 foot drill collars. Drill collar bore and annulus..................... 165 33 
Bit—with three "¢-in. jets.....................- 140 28 
SINR oon noes ciaicawcepccatcuabans 65 13 
Total pump pressure innate 570 115 
TABLE 3. Approximate pressure losses in 6%4-in. hole at 10,900 ft, circulating 
250 gpm. 
: Loss, Fluid 
Description of drill stem Part of system psi hp 
3% inch Internal flush 5 inch OD tool joints—20 - Drill pipe bore and annulus........ ; ... 1300 190 
5% inch OD by 2 inch ID by 30 foot drill collars. Drill collar bore and annulus..................... 480 7 
Bit—with three 5-in. jets... ; bi ghd 90 13 
Surface connections.................... 30 4 
Total pump pressure dea esad peut 1900 277 
4inch Full hole—534 inch OD tool joints—20 - 514 Drill pipe bore and annulus ... 900 131 
inch OD by 2% inch TD by 30 foot drill collars. Drill collar bore and annulus... .. 280 41 
Bit—with three5¢-in. jets sews 90 13 
Surface conncetions........ beats 30 4 
_ Total pump pressure 1300 189 
4 inch Slim hole—5 inch OD tool joints—20 - 514 Drill pipe bore and annulus..................... 700 102 
inch OD by 214 inch ID drill collars. Drill collar bore and annulus 210 31 
Bit—with three 5%-in. jets ‘ 90 13 
Surface connections Fak ae . 30 4 
Total pump pressure....................2022005 1030 150 
TABLE 4. Approximate pressure losses in 834-in. hole at 10,000 ft, circulating 
450 gpm. 
re Loss, Fluid 
Description of drill stem Part of system psi hp 
4% inch Full hole—534 inch OD tool joints—20 - Drill pipe bore and annulus...................... 1040 271 
6 inch OD by 234 inch ID by 30 foot drill collars. Drill collar bore and annulus Se Ts. 168 
Bit—with three 54-in. jets ...................04. 220 58 
Surface connections...............c0.ceeeeeeeeee 95 25 
Total pump Pressure... 0.6... .ccrccccsencssccces 1995 522 
5 inch Extra hole—64 inch OD tool joints—20 — Drill pipe bore and annulus as 66s sessamies aes aiie 600 158 
6% inch OD by 284 inch ID drill collars. Drill collar bore and annulus 5 sup:arm bi a icusp atoll 66 
Bit—with three 54-in. jets ...................00% 220 58 
POE CRIN, 6. 65. se oss as cccaceasccuwcnan 95 25 
SAE NT DIR si 555 5 055ssascsadiouseadses 1165 307 
54 inch Double streamline—624 inch OD tool joints Drill pipe bore and annulus...................-.. 470 123 
~20-6%4 inch OD by 3 inch ID drill collars. Drill collar bore and annulus..................... 185 48 
Bit—with three 54-in jets. ...................... 220 58 
PI INS 65a a ko Sorae era:kst'n a orererew ade 95 25 
Date a oso as R Ses Ree nee 970 254 








Note from Tables 1 and 2 above 
that very appreciable improvements 
can be made even at moderate depths 
and ai moderate circulation rates. 
Power quirements can be cut in half 
for bot 634 in. and 834 in. holes. The 


bore of drill collars is important in 
either case. 

The examples shown in Tables 3 
and 4 indicate that higher rates of cir- 
culation, using long strings of drill 
collars, are very difficult to attain if 
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the presently popular designs are 
used. Desired objectives are easily 
attainable, however, if proper atten- 
tion is given to hydraulic efficiency. 
We have already discussed many of 
the objections usually raised to the 
use of larger drill stem. In the case of 
larger bore drill collars, two objec- 
tions are usually raised. It is pointed 
out that larger bore weakens the pin 
and reduces the weight of the collar. 
As regards the strength of the pin 
member on larger bore drill collars, 
it is true that the pin will be weakened 
if the bore is greater on the same size 
pin. If, however, the desired bores 
and outside diameters are selected 











Production Slipping? 
—get JENSEN 


A Jensen Pumping Unit can 
mean the difference between 
profits and loss for you. Com- 
pare Jensen’s performance rec- 
ords. Ask producers like your- 
self—anywhere! More than 
thirty years of manufacturing 
and field experience is behind 
each Jensen unit. 


If production profits are slip- 
ping—look to Jensen. You'll 
get low maintenance and high 
profits with years of dependa- 
ble operation. Write today—or 
see your local Jensen dealer be- 
fore you buy. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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VICTAULIC 
























No matter how you look at it, 
VICTAULIC offers a method of piping 
that will save time, work, and dol- 
lars on construction and maintenance 
from one end of the line to the other. 


The VICTAULIC METHOD is easy, 
quick, and sure. For joining those 
pipe ends—two bolts hook up Vic- 
taulic Couplings in a jiffy, a standard 
T-wrench is the only tool needed. 
AND Victaulic joints stay positive- 
locked, leak-proof...they stand up 
under extreme pressure, vacuum, or 
strain conditions! 

Grooving those pipe ends is a cinch 
with the VICTAULIC METHOD ... “Vic- 
Groover” grooves °em automatically 


VICTAULIC COMPANY OF AMERICA 
30 Rockefeller Plaza, New York 20, N. Y. 


Victaulic Inc,, 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 200 Bay Street, Toronto 1 
For Export outside U.S. & Canada: PIPECO Couplings & Fittings; 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N.Y. 


26TH VICTAULIC YEAR 


Copyright 1960, by Victaulic Co. of America 
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Sizes—%" 
through 60” 











or ee 


in half the time of a conventional 
pipe threader! 

Victaulic Full-Flow Elbows, Tees, 
and other Fittings are designed for 
free-flowing efficiency ...to give com- 
plete versatility and dependability to 
the VICTAULIC METHOD. 

You just can’t beat the COMPLETE 
Victaulic System for efficient piping 
construction... it’s the EASIEST WAY 
TO MAKE ENDS MEET. 

. + «6 
Make your next piping job ALL VIC- 
TAULIC. Write today for these two: 
Victaulic Catalog and Engineering 
Manual No. 44, “Vic-Groover” Cata- 
log No. VG-47. 


The easiest way to make ends meet 


VIGTAULIL 


PIPE COUPLINGS AND FITTINGS 








first, and the connection size (‘en 
selected for maximum strength, the re. 
sulting drill collar will be as stron» ip 
resisting fatigue as one with smo'ler 
bore. Further, advancements in the 
design and metallurgical proce: ing 
of drill collar connections has in. 
creased their strength to such a point 
that the bore can be safely increised 
in many instances on a particular size 
connection without any sacrifice. 

The losses in weight, due to inc:eas. 
ing the bore, are small compared to 
the benefits obtained. If the bore of a 
30-ft drill collar is increased from 2 
in. to 214 in., the weight loss is 82 
lb. If the bore of a 30-ft drill collar is 
increased from 214 in. to 234 in., the 
weight loss is 200 lb. A study of the 
differences in pressure losses in drill 
collars shown in Tables 1 through 4 
indicates that the larger bore drill col- 
lars are best from an_ operational 
standpoint, even though it may be ne- 
cessary to use one or 2 more drill col- 
lars to attain the weight desired. 


Conclusions 


1. If the depth rating of the rig is 
established by using a multiplying fac- 
tor of 10 times the horsepower rating 
then adequate power will be available 
to hoist any size drill stem with no ap- 
preciable difference in efficiency. 

2. Considerable improvement over 
present drill stem specifications are in- 
dicated by better selection of size, 
based on the hydraulic characteristics 
of the drill pipe, tool joints, and drill 
collars as related to well bore sizes. 

3. The improvements in hydraulic 
efficiency that can be attained are of 
such magnitude that rig operating 
costs can be materially reduced. 

4, Available information on hydrau- 
lics is largely based on theory and 
potential benefits appear to be im- 
portant enough to merit field study 
by Association members, with the ob- 
jective of establishing drill stem stand- 
ards to more nearly fit the hole pat- 
terns now being drilled. 
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This is the Lee C. Moore 136-ft cantilever mast that 
drilled to 13,563 ft, deepest reached by a portable mast. 


Deepest Well for Portable 
Mast DrilledYin California 


Tue deepest well ever drilled with a 
portable mast is Shell Oil Company’s 
Shell-Lloyd A-3 in the Ventura Ave- 
nue field in Southern California. The 
project was drilled under contract by 
Rocky Mountain Drilling Company, 
and was completed at 13,563 ft in 127 
days elapsed time. The outfit em- 
ployed on the job was a National 125 
featuring a Lee C Moore, 136-ft canti- 
lever mast—the whole designed and 
constructed to drill to 15,000 ft. The 
unit performed with no trouble what- 
ever, although one or two operational 
problens developed that gave Shell 
engineers as well as the contractors a 
few uncomfortable moments. 


Mud circulation was lost in the 
early stages but was quickly restored, 
and little occurred to mar a near per- 
fect record until at 11,347 ft a drill 
collar sub parted, and it was neces- 
sary to fish for the bit and 3 drill col- 
lars, Fortunately the fish was picked 
up on the first run, and the crew was 
making hole again in very quick time. 
So far the luck was good, but coming 
out of the hole at the 12,670 mark the 
pipe was caught in a keystone, and 
there was occasion for real worry be- 
cause in this field such an eventuality 
is usually responsible for long pro- 
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tracted delay. By dint of good work- 
manship and the exercise of caution, 
however, that danger was passed, and 
operations were continued in about 
21% days time. Casing, 7-in. OD, 38 
lb and 36 lb, at 12,676 ft, was run to 
bottom in 101% hr; the drill pipe was 
changed from 41%-in., 16.60 lb, to 
31%-in., 15.50 lb; and the hole was 
then carried down to 13,563 ft without 
further interruption. 

It might be noted that 12,000 ft of 
41/-in. drill pipe was standing at one 
time on one side of the racking plat- 
form before it became necessary to 
switch to the other side, and just be- 
fore the 7-in. casing was run, a total 
of 12,678 ft was racked on the two 
sides. 

Again, near the close of opera- 
tions, there was stacked on one side 
14,000 ft of 214-in. tubing, while on 
the other side was 13.500 ft of 314-in. 
drill pipe. In all respects, indeed, the 
mast stood up well. 

It has a spread at bottom of 21 ft 
laterally and a back leg spread of 
from 18 ft 9 in. to approximately 20 
ft 9 in. The top equivalents are 5 ft 
10 in. and 4 ft 6 in. There is plenty 
of clearance, permitting the use of the 
largest and heaviest crown blocks. The 
one actually employed on this mast 
was a 60-in. manganese fast sheave 
and five 42-in. manganese sheaves, 
grooved for 11/-in. line; mounted on 
heat-treated shafts, and equipped with 
roller bearings. 


The racking platform has a total . 


capacity of 15,660 ft of 414-in. drill 
pipe, and is so designed that racking 
can be done on either side of the work- 
ing platform. The main section holds 
9720 ft and the auxiliary section, 
which can be covered over when not 
in use, is good for 5940 ft. Inciden- 
tally, the height of the racking plat- 
form is adjustable so that it can be 
accommodated to various lengths of 
drill pipe stand. 

The entire mast and all its compo- 
nent parts were engineered to yield 
the ideal balance between strength, 
general utility, and heavy duty per- 
formance. Safety and facility of oper- 
ation have also been prime factors in 
design, and the successful completion 
of Shell-Lloyd A-3 at 13,563 ft, be- 
sides being a record for portable mast 
operation, is a pretty convincing dem- 
onstration that, in capable hands, por- 
table masts ean be adapted to deep 
drilling with a minimum of trouble. 
The shut-downs on this job were cer- 
tainly of minor import, and minor 
though they were, they could not by 
any process of reasoning be ascribed 
to the mast itself, or, indeed, any 
part of it. eek 
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Sheldon Speaks To 
AIME Junior Chapter 


The junior section of the Pacific 
Petroleum Chapter of the American 
Institute of Mining and Metallurgical 
Engineers met recently at the Rio 
Hondo Club, Downey, California to 
discuss subsurface instruments in res- 
ervoir engineering. 


Main speaker was W. C. Sheldon. 


reservoir engineer for the Ohio Oil 
Company, who emphasized the many 
problems confronting the reservoir 
engineer. In his analysis, the engineer 
must rely upon well data, which are 
often based on relatively few and poor 
sample points. Also, the data must be 
interpreted to properly develop in- 
trinsic reservoir properties. Such fac- 
tors as completion effectiveness and 
producing conditions imposed will 
cloud the picture. Sheldon coined the 
erm “‘well effectiveness”, the ratio of 
what the well is doing to what it 
should do, to describe the major cloud- 
ing factors in producing well analysis. 

Once these factors are properly iso- 
lated, those factors that make up in- 
trinsic reservoir properties are equally 
dificult to evaluate. Reservoir size, 
zone thickness, lithologic properties, 
depth and pressure, composition, satu- 
ration, permeability and its distribu- 
tion, should all be considered in a 
proper analysis, 


Saudi Arabia Production 


Crude oil production in Saudi 
Arabia during June amounted to 16,- 
879,210 bbl or an average of 562,640 
bbl per calendar day, it was announced 
by the Arabian American Oil Com- 
pany. This made a total of 88,529,593 
bbl of crude oil produced for the first 
6 months of 1950, an average of 489,- 
114 bbl per calendar day. Production 
in May totaled 17,078,238 bbl or 550,- 
911 per calendar day. 


Italians Drill for Steam 


A drilling process very similar to 
that employed in drilling for oil has 
been used to drill to volcanic steam 
for the generation of electricity in a 
remote section of Tuscany, Italy, 40 
miles south of Florence. The steam ap- 
pears to result from the seepage of 
water down through semi-porous rock 
layers to deep lying beds of hot lava. 
collecting in crevices and caverns in 
the subsurface. 

Grant Oil Tool Company has sup- 
plied for use in the drilling process a 
series of large size reamers with cut- 
ters, varying in weight from 1840 to 
3900 lb, and measuring in overall 
length 9 to 11 ft. Diameters range 
from 161% in. to 23 in. 
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Sunray, Barnsdall Merge 


Exploration, drilling, and produc- 
tion operations of Sunray Oil Corpo- 
ration and Barnsdall Oil Company in 
California are being consolidated, as 
a result of the recent merger between 
the two companies following approval 
of the merger by a large majority of 
stockholders of both corporations. 

The California Division will be re- 
ferred to as the Barnsdall Division of 
Sunray Oil Company, and is under the 
direction of W. C. Whaley, recently 
elected vice president and director of 
Sunray Oil. Personnel of the merged 
organizations will remain largely the 
same. California headquarters are in 
the former Barnsdall Oil Company of- 
fices in the Petroleum Building, Los 
Angeles. 

Combined production operations in 
California include 387 productive 
wells in 15 fields in the state, with a 
total production of about 22,000 bbl 
of oil per day. 


New York Nomads Hold 
Annual June Golf Party 


A golf party was held by the New 
York Chapter of Nomads at the Ards- 
ley Country Club, Ardsley-on-Hudson. 
New York in June, at which 98 golf- 
ers, hackers, and sundry other types 
participated in the grand American 
game of golf. Appropriate prizes were 
awarded to various guests and mem- 
bers. High-lighting these were: 

Low gross—Harold Busold, guest. 
77; John D. Evans, member, 86. 

Low net—A. Moore, guest, 72; T. 
N. Shults, member, 74. 

Least number of putts—E. W. Ber- 
lin, guest, 31; E. R. Smoley, member, 
26. Nearest to pin—W. H. Farrand, 
guest, 10 ft 8 in.; H. S. Purnell, mem- 
ber, 6 ft 8 in. 

Longest drive—J. E. Anderson. 
guest, 262 yards; J. D. Evans, mem- 
ber, 246 yards. 

High gross—Frank Curnen, guest, 
135; N. L. Boulden, member, 152. 

In addition to the above prizes 
many others were awarded to golfers 
as well as non-golfers and in particu- 
lar Tommy Shults was awarded the I. 
Frank Brown Trophy for members. 


Iran Output Up 


The Anglo-Iranian Oil Company, 
Lid. has reported May’s production of 
crude oil in Iran amounted to 2,771,- 
000 long tons. Production totaled 2,- 
688,000 long tons in April. 

The company also reported that 
total production for the period Janu- 
ary 1 to May 31, of this year was 13,- 
053,000 long tons. During the year 
1949, Iran produced 26,806,564 long 
tons of crude oil and the United King- 
dom produced 45,419 long tons. 





~ R. E. Sterns (left), superintendent, 
Humble Oil and Refining Company, 
New London, congratulates James H. 
Nelson, roustabout foreman for the 
Humble, as Nelson receives the 
1000th certificate of completion in the 
University of Texas course, Treating 
Oil Field Emulsions. This course is spon- 
sored by the American Petroleum In- 
stitute, Division of Production. 


Drilling Record Set 


A new drilling record has been set 
by German operators in that country. 
In March, 38,000 m (about 125.000 
ft) were drilled in deeper wells. The 
increase over the February figure is 
nearly 14,000 m, which is mostly rep- 
resented by production or field wells. 
The new record is due partly to the 
fact that the companies are now using 
more modern rigs and equipment with 
which drilling time can be cut and 
erection and removal accomplished 
more rapidly. 


YPF’s Credit Good 


Yacimientos Petroliferos Fiscales of 
Argentina recently purchased about 
$500,000 worth of geophysical equip- 
ment from Western Geophysical Com- 
pany. Payment was made promptly 
under terms of the agreement. Appar- 
ently questions about YPF’s credit 
standing are being answered by actual 
transactions. 


Meeting Date Changed 
The State Oil and Gas Board, Jack- 


son, Mississippi has changed its reg- 
ular meeting date from the third 
Thursday to the third Wednesday of 
the month, James McClure, chairman, 
reports. 


Elect New Officers 


At a recent meeting of the Illinois 
Geological Society the following new 
officers were elected: C. W. Donnelly, 
president; T. E. Wall, vice president: 
Theo G. Glass, secretary-treasurer. 





THE PETROLEUM ENGINEER, August, 1950 








‘n set 
intry. 
9.000 
- The 
ire is 
' rep- 
wells. 
o the 
using 
with 

and 


ished 


les of 
about 
quip- 
Com- 
mptly 
ppar- 
credit 
actual 





Jack- 
s reg- 
third 
lay of 
rman, 


linois 

2 new > 4 , 

nelly, % — oe 

ident; te: MMs 

4 hehe Your Lane- Wells MH 

1950 | AOS ANGELES - HOUSTON - OKLANOMA CITY =, 


General Offices, Export Office and Plant ~ 5610 SO. SOTO STREET, LOS ANGELES 58, CALIFORNIA 
LANE-WELLS CANADIAN CO. IN CANADA - PETRO-TECH SERVICE CO. 1N VENEZUELA 
























All Hercules Duplex Polished 
Rod Stuffing Boxes are Cone 
Packed for longest possible life 
and greatest economy. Illustra- 
ted (left) is Regular Type. 
Write for Bulletin 120-SB. 


The Tee-Base Type Combina- 
tion Stuffing Box and Tee (di- 
rectly below) have been proven 
by years of service and savings 
to producers. Write for Bulle- 
tin 121-SBT. 


A double packed Stuffing 
Box for use under most 
adverse pumping and 
flowing conditions (be- 
low). Be sure to order 
Type A-123-SBDP. 
















For greater savings, replace 
old style Upper Glands with 
the New Hercules Lubricating 
Upper Gland, as shown on Stuf- 
fing Boxes illustrated. 





SOLD AT ALL SUPPLY STORES 





California Representative: Export Representative: 
L. T. (Ted) WALTIMIRE OIL FIELD EQUIPMENT CO., INC. 
Phone 4-4169—P. O. Box 1612 T. E. WARD, President 
Bakersfield, California 30 Church St., New York 17, N. Y. 














The deep test Federal Land No. 1 is being drilled for 
Thomas W. Doswell et al by Makin Drilling Company 
in the San Juan Basin, Rio Arriba County, New 
Mexico. Gas was encountered in large quantities in 
Upper Mesa Verde at 5443 but drilling is going 
ahead to test Dakota formation at about 7800 ft. 




















Kuwait Output Hits Peak in May 

Kuwait Oil Company, Ltd. reached peak crude oil pro- 
duction levels in May. Production averaged about 341,463 
bbl daily, up from 305,500 bbl daily in April. March was 
the previous peak month, when the company produced 
311,500 bbl. Kuwait Oil is jointly owned by Anglo-Iranian 
Oil Company, Ltd:.and Gulf Exploration Company, a sub- 
sidiary of Gulf Oil Corporation, It holds concessions on 
about 6000 sq miles in the Kingdom of Kuwait on ihe 
Persian Gulf in the Middle East. 








BRAND NEW! 


MINERALIGHT MODEL SL 3660 


Ultra-Violet (Black light) lamp for testing 
oil samples by fluorescence 

* Long wave, 3660 AU, best for oil 

* High intensity * 110-volt A.C. 
* Weighs only 16 ounces * 110-volt D.C. 
* Battery operated model also available 















MINERALIGHT is one of the finest and most necessary 
instruments on a drilling rig or in a laboratory. Positively 
identifies oil show and minimizes chance of passing up 
possible pay. Requires no experience to operate. Model 
SL 3660 with 110 volt D.C. adapter, plus carrying case 
and batteries, only $65.00, gives a complete unit that 
will operate at the rig, on field trips or in the laboratory. 
— through oil well supply distributors. Write for 
catalog. 


ULTRA-VIOLET PRODUCTS, INC.@™ 


Dept PE. 145 Pasadena Ave South Pasadena. Calif 
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Phillips Divides 
Producing Areas 


Phillips Petroleum Company has 
divided its active areas of the United 
States into 4 divisions with a division 
eologist and landman situated in 
Bartlesville, Oklahoma in charge of 
each division. Canada is handled as a 
separate division. 

0. H. Whitcomb is division land- 
man and J. H. Turner, is division 
seologist of the Northwest area, which 
consists of Washington, Oregon, West- 
ern New Mexico, North Dakota, South 
Dakota, and the northwest corner of 
Nebraska. 

The southwest division is made up 
of north-central Texas, West Texas. 
eastern New Mexico, Texas, and Okla- 
homa Panhandles and southwest cor- 
ner of Kansas. H. C. Charles, is the 
division landman and G. L. Knight 
has been transferred to Bartlesville 
from Amarillo as division geologist. 

H. H. Charles is division geologist 
and J. S. Williams is division land- 
man of the northeast division, Okla- 
homa, Kansas, Nebraska, northwest- 
ern Arkansas, Missouri, Iowa, Illinois, 
Indiana, Kentucky, and Tennessee, 

The southeast division includes all 
of the Gulf Coast, East Texas, South 
and East Arkansas, Louisiana, Missis- 
sippi, Alabama, Florida, Georgia, 
South and North Carolina. J. E. Ken- 
dall, transferred from Houston, will be 
division landman with R. E. McPhial 
as division geologist. 

H. L. Baldwin is division landman 
and division geologist for the Cana- 
dian division. 


Venezuelan Production 


The Asiatic Petroleum Corporation 
produced 448,877 bbl of crude oil in 
Venezuela during the 5 weeks ending 
July 3. 


Drill in German Tidelands 


Germany is getting its first tidelands 
drilling. Three companies are partici- 
pating in the well that is being drilled 
off Cuxhaven on the North Sea at the 
mouth of the Elbe River. 

Preussag, Deutsche Erdoel, and 
Deutsche Vacuum are interested in the 
well, with Deutsche Erdoel doing the 
actual drilling. The rig has been 
erected on a steel platform about 114 
miles from the shore at Oxstedt- 
Spieka. southwest of Cuxhaven. 

Motor launches, barges, and rafts 
from « landing stage at the mouth of 
asmal! river supply the materials for 
the drilling. Although the drilling 
platform soon will have radio, it is 
connecied with the shore by telephone 
at present. Work can be carried on re- 
gardle~s of the tide, as the derrick is 

igh e-ough above the sea bottom. 









































If you are operating wells in 
vulnerable areas—near highways, railroads, industrial or 
town sites, private or public property, or in rivers, lakes, 
or off-shore sites that are subject to seasonal storms or 
floods—you need the insured protection of Otis “storm 
chokes.” This removable Tubing Safety Valve assures 
dependable, automatic sub-surface shut-off before wild, 
uncontrolled flow can cause damage at the surface. Otis 
Tubing Safety Valves are pressure-differentially operated 
to snap to a positive seal the instant surface connections 
fail and the pressure differential across the valve exceeds 
the thrust exerted by the compression of the valve spring. 
After surface repairs are made, the valve can be easily 
reopened by equalizing the well pressure across it. Otis 
Tubing Safety Valves are available in several different 
types to meet any well condition (excessive-temperature 
flowing wells, high-pressure gas injection wells, etc.); each 
can be run in, reset, and pulled with wire-line equipment 
under pressure, without disturbing normal production. In- 
stall Otis Tubing Safety Valves now—before the storm 
season... before you need them. Be ready with your well 
safety insurance program with a call to one of these 
nearby Otis offices— 








Dallas, Houston, Corpus Christi, Victoria, Odessa, Falfurrias, Longview, Oklahoma 


City; New Iberia, ta 





Houma, La.; Brookhaven, Miss.; Los Angeles; Bolivar, N. Y 
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WHAT'S DOING IN DRILLING 


Deep Rock, Gulf 
Extend Noble Pool 


The Ceres extension area in Noble 
County has been enlarged by 2 pro- 
ducers that may indicate a branching 
out of the narrow “‘buried river” 
trend on the northeast side of the slen- 
der pool. Second and third offsets are 
being added to a recent discovery be- 
tween the South Ceres and Northeast 
Longview fields, added by Gulf Oil 
Company and Deep Rock Oil at sep- 
arate operations. 

Gulf’s No, 1 Jirous-State was tested 
for 116 bbl of load oil and 28 bbl of 
new crude in 5 hr. It then flowed 102 
bbl in 644 hr with a good volume of 
gas. 

Deep Rock’s No, 1 Adriance, south 
offset to the Gulf well, has been drilled 
to a total depth of 4436 ft. It flowed 60 
bbl of oil the first hour and 25 bbl the 
second hour, after being opened, fol- 
lowing Hydrafrac treatment between 
1376-84 ft. Total depth was 4436 ft. 
[t was shut in after 2 hr for tankage. 


Two New Wells Are Added 
To Ventura Avenue Field 
The Lloyd Corporation has added 


another well to the Ventura Avenue 
field with its No. S-1. The well came 
in for an initial flow of more than 500 
bbl of 32 gravity oil a day. Total depth 
is 13,450 ft, with casing cemented at 
11,997. 

Tide Water Associated’s new Lloyd 
No. 160 in the Ventura field is flowing 
381 bbl of 30.9 gravity oil and 1.189.- 
000 cu ft of gas a day. 


Kentucky Drilled 460 
Oil Producers in 1949 


Total oil produced in Kentucky dur- 
ing last year amounted to 8,806,230 
bbl, 118,061 bbl less than was pro- 
duced in 1948 according to a report 
by the American Institute of Mining 
and Metallurgical Engineers. One- 
thousand one-hundred and fifteen 
wells were drilled, 460 of which were 
oil producers and 459 dry holes. 

In Western Kentucky, a 28,000-bbl 
decrease was noted during the year, 
but new discoveries and development 
in Union County during September, 
which increased production by the end 
of December to over 100,000 bbl 
monthly, indicate that 1950 will be a 
more productive year. Eastern Ken- 
tucky’s total increased 43,919 bbl due 
to a 30,000-bbl increase in the new 
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Rotary Rigs Operating in Oil Fields of United States and Canuda* 


Gulf 


Weeks Total Coast 

_ Sa 522 131 
IE 521 133 
 .., SESS 504 140 
Fourth ............ -ocu BOLL 518 140 


Pacific 
Coast 


N " 

Arkansas Rocky M vo Al 

Okla. Louisiana Mountain West 

Kansas Texas. Illinois Canada lexas 
448 152 153 193 730 
419 144 140 197 742 
431 153 130 185 733 
391 155 160 192 755 





Wolfe County extensions of the old 
Big Sinking oil fields and to repressur- 
ing the Weir sand oil fields of John- 
son, Lawrence, and Magoffin counties. 

Two deep Knox tests were drilled 
during last year. Ashland Oil and Re- 
fining Company’s well in Johnson 
County was drilled to a total depth of 
6110 ft. Gas shows were encountered 
at 5097 ft to 5100 ft and oil shows 
from 5365 to 5370 ft. Both oil and 
water were encountered at 5684 ft, 
and the well was plugged, pulled, and 
abandoned. 

The second test, drilled by Arch 
Carpenter, was in Carter County and 
went to a depth of 3840 ft, but was 
also abandoned. 

The most important gas develop- 
ment was in the Big Sandy gas field. 
During the year, 186 wells were 
drilled, 149 of which were gas pro- 
ducers developing a total open flow of 
101,950 Mcf. No new gas fields were 
discovered. 

The only new oil development of 
importance in Eastern Kentucky dur- 
ing the past 5 years, was in the new 
White Creek field of Wolfe and Powell 
counties. This development was more 
of an extension of the Big ‘Sinking 
field. The 27 new wells drilled there 
this year brought Wolfe County’s an- 
nual oil production from a total of 
19,000 bbl in 1948 to 50,000 bbl in 
1949. Production in Powell County 
rose from 62,000 bbl in 1948 to 66.000 
in 1949. 


Wyoming Field Extended 


Continental Oil Company’s ELCU 
B-18 in Niobrara County, Wyoming 
flowed 149 bbl per day of 42 gravity 
oil from Dakota sand. The well, which 
is one-half mile south of production in 
the Niobrara County field, was drilled 
to a total depth of 3985 ft. Dakota was 
topped at 3926 ft and second Dakota 
at 3962 ft. This extension is report- 
edly separate from Little Buck Creek 
field proper, on a new high. 


Bring In Good Producer 
In Los Angeles Basin 


Richfield Oil Company has com. 
pleted another good producing well in 
California’s East Los Angeles field. It 
is the U. P. Unit No. 9, which is put- 
ting out 1047 net bbl of 34.8 gravity 
oil from a bottom of 7978 ft. 

The company now has 15 producers 
in the 200-acre field. Approximately 
1,563,000 bbl have been produced 
since the field was opened up in 


February 1946, 


New Hope Pool Widened 


Anderson-Prichard Oil Company 
has perforated at its No. 1 Moore in 
the New Hope extension area, and is 
showing gas and distillate from a 2-ft 
section. 

Bottomed at 7100 ft, first holes were 
made in casing at 6971-73 ft, with the 
well flowing gas in 30 min and dis- 
tillate in 3 hr. It made 10 bbl of 55 
gravity crude in 24 hr with an esti- 
mated 1,000,000 cu ft of gas. 


Illinois Well Completed 


The Illinois Mid-Continent Com- 
pany No. | Leighty-Klinger, two miles 
southeast of Lawrenceville in Law- 
rence County, Illinois, has been com- 
pleted for 400 bbl of oil a day. The 
well is flowing from the McClosky 
limestone at 1814 to 1827 ft. Total 
depth is 1828 ft. The well has nat yet 
been acidized and is reported to be 
one of the best in the area to date. 


Drill Kentucky Producers 


In Henderson County, Kentucky, 
about five miles northeast of Spotts- 
ville oil wells are being completed in 
the Waltersburg sand. Drilled to a 
total depth of about 1180 ft. these 
wells make about 100 bbl of oil a day 
when completed after being shot. 
Operators developing this new oil field 
are Kingwood Oil Company, Georg® 
Hoffman, and H. C, Farmer. 
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Missouri Oil Production 
Shows Increase in 1949 


Oil production rose slightly during 
1949 in Missouri, though the year’s 
activities were not marked by any 
notable discovery. Total amount pro- 
duced was 32,027 bbl, and natural 
gas sold was 23,340 Mcf, American 
Institute of Mining and Metallurgical 
Engineers reported. As nearly as it is 
possible to determine, 99 oil wells 
were pumped, but were not in con- 
tinuous daily production. Gas was pro- 
duced from 11 wells. 

Oil is produced in Jackson, Cass, 
\tchison, and Platte counties, and gas 
from Platte and Clinton counties. 
Total footage drilled was 15,573 ft, all 
with cable tools. 


Oil Sand 100 ft Thick 


Southern California Petroleum and 
Trigood Oil’s Barbour No. 1 on the 
northeast flank of the Del Valle field 
in the Los Angeles, California basin 
has cemented 7-in. pipe at 7125 ft. 
Total depth is 7315 ft. The project is 
credited with 100 ft of oil sand and 
appears to be running about 80 ft 
higher on structure than the Kinler 
No. 1 nearby. It offsets the Haven- 
strite Lincoln lease. 








Mod cas 
THREAD LIFE 


Yinmie Gray 


COMPOUNDS 


MONEY BACK 
GUARANTEE 


}, KANT-GALL 
TOOL JOINT 
COMPOUND 


EXCLUSIVE 


LONG-LIFE 
500-TON DRILL COLLAR 
SPECIAL COMPOUND 


Here’s real thread protection against 
galling and washouts! Each one is 
engineered to do certain jobs best. 
That’s why you can always break 
the joint when you use Jimmie 
Gray Compounds! 


SOLD AT SUPPLY STORES EVERYWHERE 


PETROLEUM DISTRIBUTING CO. 


BOX 203—-HOUSTON, TEXAS 
CHarter 5648 
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Separator Tests Wildcats. A new 2-stage, skid mounted, horizontal separa- 


: OE 


tor, supplied by American Pipe and Steel Corporation of Alhambra, California, 
is now being used for test purposes on certain wildcat wells of the Barnsdali Oil 
Company, near Newhall, California. The new units, which are readily moved 
from well to well, as needed, can be quickly disconnected because of the use 
of a minimum of fittings, and towed to the next location. 


Pemex Enters Contracts 


_ Petroleos Mexicanos has entered 
contracts with two American com- 
panies for exploration. Each will be 
working on a 25-year contract similar 
to that made with the Mexican-Amer- 
ican Independent Oil—which has dis- 
covered oil off the East Coast. 


Sharpless Oil Company, Denver, 
Colorado will work in an area paral- 
leling the famous “golden lane” dis- 
trict along the East Coast. A group 
headed by Edwin Pauley, Los Angeles, 
California and the Independent Ex- 
ploration Company, Bakersfield, Cali- 
fornia will begin work in northern 
Tamaulipas state, near the Reynosa 
field, across the border from McAllen. 
Texas. 


Oatsville Pool Deepened 


A new and deeper producing zone 
has been discovered in the Oatsville 
pool about five miles northwest of 
Oakland City, Indiana in Pike County. 

The well is the Warren Usrey and 
John Organ No. 1 Belcher, which has 
been drilled to a total depth of 2100 ft. 
A one-hour drillstem test recovered 
gas in one minute 120 ft of clean oil 


and 120 ft of oil cut mud. 


Completes Montana Gas Well 
A 13,300,000-ft gas well has been 


| completed in Glacier County, Mon- 


tana by the Hannah-Porter Company. 
The well, Harder No. 1, was bottomed 
at 2712 ft in Ellis, reached at that 
depth. Cut Bank was topped at 2665 
ft. The company moved about half 
mile north of the Harder No. 2. 


Good Snyder Wells In 


Two more good producers have 
been completed in the Snyder pool of 
Scurry County, Texas. Skelly Oil Com- 
pany’ No. 1 McLammy, with total 
depth 7008 ft, flowed 2739 bbl of oil 
in 24 hr, and its No. 6 Parrish flowed 
1527 bbl of oil in 24 hr from the 
Upper Strawn sand and 385 bbl in the 
same period from the Lower Strawn. 
It was dually completed. Total depth 
is 7502 ft. 


Velma Pool Extended 


The Velma pool in Stephens County, 
Oklahoma is still being expanded by 
Stanolind Oil and Gas Company. The 
company’s No. 1 Newman-C perfo- 
rated casing with a series of holes 5851 
and 6049 ft, and flowed 120 bbl of 
crude in 4 hr through 1-in. choke. 


War Boosts Drilling 


The Texas Railroad Commission re- 
ceived a record-breaking 640 applica- 
tions to drill oil and gas wells in the 
week ended July 22. That is twice the 
usual number and more than three 
times the average for the first two 
weeks of July. Jack K. Baumel, chief 
engineer, reasons that oil men hope to 
get wells down before the government 
starts allocating steel. , 

Drilling applications since January 
1, 1950 number 10,612, an increase of 
2377 over the corresponding period 
last year. Texas operators have dis- 
covered 318 oil fields this year. 54 
more than a year ago; 41 gas fields, a 
decline of 18. They have completed 
5847 oil wells, 977 more than in 1949, 
and 431 gas wells, an increase of one. 
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WILSON-SNYDER 
WERE: Duplex POWER PUMPS 


i -ccageacaia for Portable RIGS 


Where drilling depths are moderate these four 
Wilson-Snyder Duplex Power Pumps are recom- 
mended for Portable Rigs. Their many outstanding 
advantages assure dependable, trouble-free per- 
formance. 

A complete line of Accessories including suction 
strainers, valves, working tools and types of pack- 








Wilson-Snyder No. 612-P 














(6” x 12”) Duplex Power Pump ing is available. 

BRIEF SPECIFICATIONS | 

Working Theoretical 

Hydrostatic Press. With Displacement 
Max. Test Press. Full-Size Recom. at Max. Brake 
Liner Size —Discharge Liners Speed R.P.M.  H.P. 
Pump by Stroke p. s. i. P. 5. i. rpm.  g.p.m. Input 
8P-HD fT at 3000 600 80 205 85 
12P-LD 6” x12” » 2000 365 70 395 100 
612-P oe” xis” 3000 520 70 390 140 
712-P 74"x12” 3000 550 70 580 220 
14P-HD 71 "x1 4” 4000 _ 765 65 620 825 











Wilson-Snyder No. 712-P 
(74" vy 12°) Duplex Power Pump 


Call or write Houston 
Headquarters or your 
nearest Wilson Supply 
Store. 


Exclusive 
Distributors: 
Louisiana and 


T Gulf Coast. 
Wilson-Snyder No. 14P-HD exas Gulf Coas 


(7¥4" y 14”) Duplex Power Pump 


WILSON SUPPLY COMPANY 


BRANCH STORES: TEXAS—Alice, Corpus Christi, 





1, SALES OFFICES: 1412 Maury Street Victoria, Bay City, Columbus, Barbers Hill, 
v!:o, Okla.; Dallas, Texas Liberty, Beaumont, Kilgore, Monahans. LOU- 
New Orleans, La. HOUSTON, TEXAS ISIANA—Lake Charles, New Iberia, Houma, 


Harvey, Shreveport. ARKANSAS—Magnolia. 
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Exp.toration Activities 


Seaboard to Explore 
Near Cat Creek Field 


Seaboard Oil Company of Delaware 
is testing a new area in Montana near 
the Cat Creek field, which has been 
overlooked by geologists for 25 years 
because of the rough terrain that hides 
it. The new area, Sand Creek Dome in 
Garfield County, is being tested in the 
hope that this may prove to be the 
structure that has been the source of 
the unusual high-gravity crude oil in 
the Cat Creek field proper. 

Seaboard is spudding a 5800-ft 
Madison test on U. S. acreage. Accord- 
ing to some theories, somewhere on 
the flanks of the anticline will be 
found a large pool, with oil somewhat 
lower in gravity than that in the Cat 
Creek field proper. Observers believe 
that this pool has been the source of 
all the oil so far found in the Cat 
Creek field, and it will be found to be 
more prolific than Cat Creek. 


Makes Strike in 
Logan County 


Logan County, Oklahoma has a new 
pool discovery at Robert M. Jordan’s 
No. 1 Carum. Pool opener is 3 miles 
south and 6 miles east of Guthrie, and 
is drilled to a total depth of 5910 ft. 
The well perforated the Wilcox sand 
between 5790-9614 ft, and flowed 116 
bbl of oil in 4 hr through a 14-in. 
choke. It will test the Bartlesville sand 
through perforations between 5340-48 
ft. 


To Test in North Dakota 


A permit to test for oil in Mercer 
County, North Dakota has been issued 
to H. F. Kelly, Sinton, Texas. Opera- 


tions are to begin shortly. 


Find Tyler County Field 


A new field has been discovered in 
Tyler County, Texas 10 miles east of 
Warren and five miles south of the 
East Hillister area. Officially named 
the Housh field, the discovery well is 
the No. 1 Charles Kieke, drilled by 
Housh Drilling Company. 

The well was completed at a total 
depth of 8400 ft, and production is 
from the Wilcox between 8376 and 
8384 ft through 48 perforations. On a 
24-hr potential test it produced 181.5 
bbl of 42 gravity pipe line oil through 
9/64-in. choke. Casing was packed off 
and tubing pressure was 1500 lb. Gas- 
oil ratio was 1618 to 1. 


B-76 


Coke Well Opens Field 

A new field has been opened in 
Coke County, West Texas. Union Oil 
Company of California has completed 
its No. 1-B Daisy McCutcheon to open 
a new Pennsylvanian sand zone field. 
The well flowed 179 bbl of oil a day 
through a 14-in. choke, with pipe per- 
forated at 3925-67 ft. The wildcat was 
drilled to dry Willenburger at 6295 to 
6685 ft, total depth. 


Prove New Oil Pool 


McElroy Ranch Company has 
opened a new field in Stephens County, 
Texas at its No. 1 Glenn Taylor. The 
new field is situated 9 miles west of 
Breckenridge and 314 miles southeast 
of the same operator’s No. 1 Green, 
a Mississippi zone producer. 

The wildcat flowed 220 bbl of 41.1 
gravity oil on potenial test from the 
Mississippi lime at 4062 to 4158 ft, 
using an 1] /64-in. choke. Gas-oil ratio 
is 1275-to-1. Mississippi reef was 
topped at 4065 ft, with elevation of 
1218 ft. 


Report Georgia Test 


The Georgia State Oil and Gas Com- 
mission has reported that H. L. Chap- 
man is drilling a wildcat at No. 1 W. P. 
Scott in Decatur County of West 
Georgia. The well, No. 1 W. P. Scott, 
is close to the Florida line. A rotary 
rig is being used that could drill to 
7000 ft. At last report the well had 
reached a depth of 500 ft. 


New Mexico Pool Found 


McAlester Fuel Company has ap- 
parently opened a new Wolfcamp, 
lower permian lime, oil pool in Lea 
County, New Mexico. The well is 15 
miles north of the Denton pool, and is 
designated the No. 1-A Brownfield. 

A 25-min test from 9575 to 9734 ft 
showed gas to the surface in 6 min 
estimated at 2,000,000 cu ft daily, with 
recovery of 1870 ft of oil. 


Nevada Test May 
Reach 10,000 ft 


Continental Oil Company has an- 
nounced that a depth of at least 10,000 
ft will be reached if necessary in Ne- 
vada’s first major oil well test. Test 
well is situated in southwestern White 
Pine County, 65 miles south of Ely. 
Officials report that oil of paraffine 
base has been found in small quanti- 
ties in the test well area. 


Plans to Explore 
British Columbia 


Large scale oil exploration js 
planned for British Columbia, Cana. 
da’s most westerly province, hitherto 
unknown as a location for oil. Most of 
the land that has been tested or is be. 
ing tested by geologists is situated in 
the northeast corner of British Colum. 
bia near the Alberta border. 

Sixty miles into Alberta British. 
American Oil Company—Shell discoy- 
ered Whitelaw No. 1, termed one of 
the biggest wells in Alberta’s history, 
A British-American company official 
has reported that survey crews would 
examine the land this year, and begin 
drilling by 1951. 


Drill Indiana Wildcat 

Illinois Mid-Continent Company's 
H. C. Ford No. 1 has been brought in 
in Posey County, Indiana as a pro- 
ducer. 

The well was drillstem tested in the 
Clore sand to get 30 ft of gas, 195 ft 
of oil, and 90 ft of oil cut mud, J. Roy 
Dee, general manager of the company 
announced. Estimated. production was 
placed at about 50 bbl a day. 

Dee also reported that Carter Oil 
Company expects to carry the drilling 
to the deeper zone in a plan to prove 
up other sand formations in the area. 
The wildcat is situated on a farmout 
from Carter Oil. 


Make Two Canadian Strikes 


A Lower Cretaceous gas strike has 
been made 15 miles east of the Stettler 
oil field in Calgary, Canada by the 
Canadian Superior Oil Company. The 
company’s Liebing No. 8-24 wildcat 
received a flow rating of 2,675,000 cu 
ft a day in the Cretaceous interval, 
4125 to 4208 ft. Total depth is 5639 ft. 

Canadian Superior was formerly 
known as Rio Bravo Oil Company and 
is subsidiary of Superior of Califor 
nia. 

Socony Vacuum Exploration Com- 
pany also has a wildcat in that area, 
15 miles southwest of Leduc produe- 
tion. Its Sunnybrook No. 1 wildcat re- 
ceived showings of natural gas and oil 
giving encouragement in the D1 zone 
of the Devonian and is now being 
deepened to test D2 and D3 zones. In 
a test of the interval 5695 to 5717 fi, 
natural gas hit the surface 12 min 
after the tester was opened and was 
measured at 71,000 cu ft daily. 
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AND HERE’S WHY! 


The head is completely assembled before 
making-up on the cementing string. Trip ball, 
the two plugs and back pressure valve are re- 
leased by mechanical means from outside the 
head with practically no downtime. Air entrain- 
ment in the cement string is prevented by this 
closed circuit. 


Uncontaminated cement is delivered at the 
casing shoe. It is separated from the drilling mud 
by the two plugs, which exert a swab like action 
on the casing, wiping it clean ahead of the cement 
column and cleaning casing of cement behind 
the cement column. Full casing bore discharge 
through the float shoe provides greater discharge 
capacity at lower pressure . . . minimizes hazard 
of channelling. 


TOP PLUG WITH BACK PRESSURE vatve—t 


Back pressure valve eliminates possibility of 
cement backing up in casing string. Gives the 
operator option of bleeding pressure back to 
zero and leaving well open or closing it in at final 
running pressure. 


BACK PRESSURE VALVE SEATED 4 


» These and many more advantages of the Ful- 
bore Cementing Method make it the master of 
efficient, effective cementing. Ask your nearest 
Rector Representative, supply man or BLACKIE 
CLARK WELL SERVICE COMPANY for full 


details, or write for bulletin. 


BOTTOM PLUG + 


RECTOR WELL EQUIPMENT CO., INC. 


FORT WORTH, TEXAS 


Fort Worth Plant . . . . . . W100 N. Commerce St. 
Houston Plant . . . « & |.) sets Commerce St. 


Representatives in All Active Fields 





‘SK YOUR SUPPLY STORE FOR RECTOR ‘’FULBORE’’ CEMENTING EQUIPMENT 









































Arizona Gas Well 
Drilling Ahead 


Kipling Petroleum Company is still 
drilling deeper at its wildcat No 1. 
Hortenstein in Apache County, Ari- 
zona. A gas flow estimated at between 
20 and 40 million cubic feet daily has 
been pronounced principally nitrogen 
with only a trace of hydrocarbons and 
helium content of about 7 per cent. 
The objective is commercial oil and 
gas that it is hoped will be encountered 
with deeper drilling. 

On last report, test was bottomed 
at 1355 ft and spraying salt water over 
the derrick. 





Superior Gets New Pool 
Superior Oil Company has opened 
a new oil field in South Louisiana, 
114 miles west of Grand Lake. The 
company’s L-] Miami Corporation 
flowed 140 bbl of 35.4 gravity oil 
daily through a 6/64-in. choke from 
8890 and 8896 ft. Tubing pressure was 
1350 lb and gas-oil ratio was 427 to 1. 


New Reef Zone Field 

\ new reef zone field has been 
opened by Amerada Petroleum Com- 
pany in Terry County, West Texas at 
the company’s No. 1 Willard. It is a 
mile west of the deep Adair field, and 


six miles southeast of the Anderson- 


covery made earlier. 

On a 5-hour drillstem test at 8480 
to 8507 ft, the Willard flowed oil in 
33 min and after cleaning into pits, 
tanked 144 bbl of oil in 4 hr, with gas- 
oil ratio of 431-to-1, The well was be- 
gun as a 12,000 ft test, but it may be 
completed without going that deep. 





Prichard Oil No. 1 Bevers, a reef dis- — 





Alberta, Canada, Gets Aerial 





Magnetometer Survey 


Canadian Aero crew are: William Ferderber, chief pilot; Jack Webster; Robert 


Pate, magnetometer operator; William McLaughlin and James Fox, data ana- 
lysts, and Sam Taylor, pilot. 


The tempo of the oil search in 
northwest Alberta received new im- 
petus recently when the first large 
scale airborne magnetometer survey 
of the Peace River area was begun for 
four major oil companies by Cana- 
dian Aero Service, Ltd. Because of 
the large expense of the operation, 
and because of the general nature 
of the data that will be obtained, the 
survey is being undertaken on a co- 
operative basis by Socony Vacuum 
Exploration Company, Stanolind Oil 
and Gas Company, Imperial Oil, Ltd., 
and Canadian Gulf Oil Company. 
Other oil companies have been invited 
to participate in the survey to extend 
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the area of the operation, and it is be- 
lieved there may be a fifth and pos- 
sibly sixth company sharing in the 
exploration in the near future. 

The aerial method is especially use- 
ful in the Alberta survey because the 
greater part of the area is heavily 
forested or muskeg country. Ground 
exploration is therefore slower, more 
costly, and more difficult than usual. 

According to Thomas M. O’Malley, 
president of Canadian Aero Service, 
Ltd., one or two twin-engine planes* 
will be used in the survey. The planes 
have been outfitted as complex flying 
laboratories. Their equipment in- 
cludes a precise aerial mapping cam- 
era, a continuous strip camera, which 
records the path of the plane during 
the magnetometer survey, and several 
electronic recording devices. The Gulf 
airborne magnetometer will be used 
for the survey. 

The survey will be flown at an alti- 
tude of 1000 ft in a series of parallel 
lines spaced at 114-mile intervals. 
with many intersecting control lines 
to correct for the severe daily varia- 
tions of the magnetic field found in 
this part of the world. Over 16.000.- 
000 acres will be mapped. | 

Magnetic maps will be compiled at 
a scale of one mile to the inch, with 
a 5 gamma contour interval. The mag- 
netic record will be 2 gamma, only 
1/25,000ths as great as the earths 
magnetic field being measured. 

Jack C. Webster will be project en- 
gineer for the survey. Aero Service 
Corporation of Philadelphia, Canadia 
Aero affiliate, will lend some technical 
assistance, and Spartan Air Services. 
Ltd., of Ottawa, will provide the plane 
and flight personnel for the survey. 





*Anson. 
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YOU GET THESE 
VITAL FEATURES, TOO! 


PUNUSUAL COMPACTNESS —with two separate ram 
compartments unitized into one body having an over-all 
height of only 30 inches even in sizes as large as 133” 
(12 Series 900). Smaller sizes are even more compact! 


> DIRECT HYDRAULIC DRIVE—with the hydraulic oper- 
ating cylinders directly behind each ram. For simplicity 
and maximum safety there are no secondary connections 
between hydraulic cylinders and rams! 


> FAST RAM CHANGES —the simplest and fastest in any 
gate. Merely unbolt and swing open two side doors, 
slide out the ram assembly, change the ram blocks and 
rubbers, slide the assembly back in, close and 
bolt the doors—and the job is done. Moreover, complete 
ram changes can be made whether pipe is in or out 
of the hole! 


DP FULLY BNCLOSED DESIGN —with all moving parts en- 
closed and no moving parts on the outside to become 
wedged or damaged by objects falling into the cellar— 
or become corroded by chemical and salt drippings. Even 
the locking shaft is non-rising and fully protected! 


These and still other vital advantages make the new 
Shaffer Hydraulic Cellar Control Gate the outstanding 
hydraulic gate available today. Before you buy any 
control gate equipment, be sure to get the complete 
story from your nearby Shaffer representative. Or 
write direct! 











Unique self-draining feature 
prevents detrimental accumulations 


IN THE 


INEW SHAFFER HYDRAULIC 





CELLAR CONTROL GATE 


Besides its many other important features, the new Shaffer 
Hydraulic Cellar Control Gate incorporates an important advan- 
tage found in no other hydraulic cellar control gate. Note how 
the bottoms of each ram compartment are steeply-sloped toward 
the bore—with high, narrow ribs upon which the rams travel. 


These ribs are narrow so 
as to reduce to a minimum the sur- 
face upon which any mud or sand 
can gather. And the little that does 
collect on these ribs is quickly and 
easily wiped off by the rams as they 
open or close. 

In addition, because these 


ribs are high above the steeply- 
sloped bottoms of the gate, they 





















Send for your free 
copy of the complete 
Shafe; Catalog. 




















See pases 4433 to 
4496 <! the 1950 
Comn = site Catalog. 


























hold the rams far above any mud 
or sand that might collect on the 
bottoms of the ram compartments. 


As further protection, note 
how the bottoms have a steep in- 
ward pitch that quickly drains mud 
and sand back into the well as 
quickly as it settles. With this three- 
way protection against detrimental 
mud and sand, the rams are always 
ready for use whenever pressure 
emergencies threaten! 


Then remember this— 
mud-free design is only one of many 
far-reaching advancements built in- 
to the new Shaffer Hydraulic Cellar 
Control Gates. Check over some of 
the others outlined at left. No other 
equipment provides so much pro- 
tection—in so small a space—with so 
many operating advantages! 








running tour with men in the industry 












> Donald D. McGirk, senior field 
geologist for Texas Petroleum Com- 
pany has been transferred from the 
Venezuelan to the Colombian division 
in that capacity. J. F. Tindol, who 
has been district superintendent for 
the company at Maracaibo, has re- 
turned to the United States, and has 
been succeeded in Maracaibo by R. E. 
Wright. 


> R. L. Walker, Shell Oil Company 
has been advanced from regional me- 
chanical engineer to Houston, Texas 
area drilling engineer. 

C. M. Chappell, computer, was 
named junior geologist; E. G. Chris- 
tianson, division exploration engi- 
neer, New Orleans, has been trans- 
ferred in the same capacity to the East 
Texas division; C. J. Frazier, Jr., 
mechanical engineer, has joined the 
regional production staff; Hal J. 
Jones, has been reemployed as junior 
geologist on the regional gas-engineer- 
ing department exploration staff; E. 
B. Lagucki, Jr., mechanical engi- 
neer, transferred to the East Texas 
division from the regional staff. 

F. W. Roberts, design draftsman, 
fF. A. Schurtz, division-production 
geologist Tulsa area staff, was made 
regional exploitation engineer, and 
W. O. Wottlin, Jr., geophysicist, re- 
gional exploration staff, was named 
Houston area geophysicist. 


> C. W. McBride, Phillips Petroleum 
Company, has been elected president 
of the Texas Gulf Coast Oil Scouts 
and Landmen’s Association. Other 
new officers are: B. E. Maxwell, 
Humble Oil and Refining Company, 
and J. F. McCall, Amerada Petroleum 
Company, vice presidents; T. E. 
Weatherly, Pure Oil Company secre- 
iary-treasurer; George O. Cate, 
Humble, year-book editor; and R. C. 
Pettit, Houston Oil Company of 
Texas, delegate. 


>» H. Ross Bolton, formerly petro- 
leum engineer for Ohio Oil Com- 
pany ’s Terre Haute division, was ap- 
pointed chief engineer in Deep Rock 
Oil Corporation’s production division. 
Bolton replaces K. W. Haley, who 
resigned from the position recently. 

Bolton received his engineering de- 
gree from the University of California. 
Following graduation, he began work 
as roustabout in Ohio Oil’s Bakersfield 
district and worked up to be district 
petroleum engineer before being trans- 
ferred to Oklahoma in 1947 as engi- 
neer of the Tulsa producing division. 





>» A. E. (Sandy) McKay has been 
appointed executive vice president of 
Southern Geophysical Company in 
Fort Worth, Texas. McKay goes to 





A, E. McKay 


Fort Worth from Dallas, where for the 
past 6 years he has been assistant chief 
geophysicist for the Atlantic Refining 
Company. He has been actively en- 
gaged in oil exploration since he re- 
ceived his Bachelor of Science degree 
in geology from the University of 
Oklahoma in 1928. 

His first position was with the 
Indian Territory Illuminating Oil 
Company of Bartlesville. Oklahoma, 
and he served this company until 1937 
when he joined Atlantic. McKay is an 
active member of the American Asso- 
ciation of Petroleum Geologists, Soci- 
ety of Exploration Geophysicists. 
American Geophysical Union, and the 
Dallas Geophysical Society, of which 
he was first president. 
> Daniel C. Nufer will open offices 
in the Atlas Life Building as an inde- 
pendent consulting geologist. Nufer 
resigned recently as area geologist 
with Deep Rock Oil Corporation. Be- 
fore joining Deep Rock, he worked 
with Carter Oil and Burke-Greis Oil 
Corporation. 
> W.C. Whaley, recently elected vice 
president and director of Sunray Oil 
Corporation, has been named to direct 
the California division, which will be 
referred to as the Barnsdall division 
of Sunray. R. E. Foss has been named 
manager of production and drilling 
operations; H. L. Stine will serve as 
assistant secretary and office manager; 
J. S. Loefbourow will be chief geol- 
ogist; F. A. Fueller will be manager 
of land operations; T. J. Casey is 
counsel, and R. A. Smith will serve 
as attorney. 

Headquarters will continue in the 
former Barnsdall offices in Los An- 
geles’ Petroleum Building. 


> E. E. Hagan, The California Com. 
pany, has been transferred to the Hi:o. 
Knowles area as engineer in charze, 
from the company’s Natchez, Missis- 
sippi production office, 

Changes in the production depart- 
ment, North Louisiana-Mississippi 4i- 
vision include: 

J. R. Black, Jr. to Lake St. John, 
Louisiana; R. P. Dwyer, engineering 
staff New Orleans, to North Louisiana- 
Mississippi division, Cranfield, Missis- 
sippi; J. R. Meason, to Gulf Coast 
division, Harvey, Louisiana; T. P. 
Peyton, Ill, from Brookhaven, Mis- 
sissippi to Cranfield; H. A. True- 
blood, from Natchez to the Gulf Coast 
division; V. A. Walter, Jr., from 
Cranfield to Lake St. John, and W. D. 
Wilkinson, Lake St. John to Mid- 
Continent division, Ardmore, (kla- 
homa. 

In the western division, production 
department changes include: 

A. R. Cook, Neibor dome to 
Rangely, Colorado; W. G. Cutler, 
from Wilson Creek to Gulf Coast divi- 
sion; H. J. Haynes, Denver, Colo- 
tado to North Louisiana-Mississippi 
division, Natchez; W. T. Hudson, 
staff assistant, exploration, Denver: 
J. R. Lynch, Rangley to Wilson 
Creek; J. L. Martin, Quealy dome to 
Rangley; J. C. O’Connor, Casper. 
Wyoming to Rangley; F. H. Sievert, 
Jr., Gulf Coast division, Harvey to 
Barataria, Louisiana. 

In the exploration department, G. 
P. Stewart has been moved from 

Denver to Casper, and W. A. Tarle- 
ton, eastern division, Lexington to 
production, Gulf Coast division. Har- 
vey. 


> Hugh R. Brankstone has been ap- 
pointed employee relations advisor at 
the Fort Worth production division of 
the Gulf Oil Corporation. 

Brankstone was reared in the Pitts- 
burgh area and following his gradua- 
tion from the University of Pittsburgh 
with a degree in geology he joined the 
Gulf Companies as a member of th 
general office geological department. 
He was appointed assistant to the 
employee relations advisor of the pro- 
duction and pipe line department in 
1947, 
> O. B. Jordan has been transferred 
from Magnolia Petroleum Company's 
Falfurrias, Texas producing district. 
where he was assistant production su- 
perintendent, to assistant superintend- 
ent of the Brownfield district. His 
headquarters will be at Snyder. Texas. 
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> G. L. Nelson, formerly production 
superintendent in the Kermit, Texas 
district, has been promoted to district 
superintendent of Magnolia Petroleum 
Company’s Pampa district. He re- 
placed J. S. O’Brien, retired. 

W. Brantley Jackson has been 
transferred from Magnolia’s general 
offices in Dallas to Roswell. New 
Mexico, where he will assist S. P. 
Hannifin, district land man, with his 
duties there. Marvin S. Jones of 
Magnolia’s land department in San 
Antonio has been transferred to the 
company’s general offices in. Dallas. 

John E. Shannon has been pro- 
moted from assistant superintendent 
of the Lake Charles and Louisiana 
Gulf area, Vanderbilt district, to dis- 
trict superintendent of the Lake 
Charles district, a new district. 


>» R. A. Shelley, geologist for Bay 
Petroleum Corporation, Denver, Colo- 
rado, has been named division geol- 
ogist of the Kansas division. John 
Allen, geologist at Wichita, has been 
transferred to Oklahoma City in that 
capacity; J. P. Wasinger, landman 
at Wichita, transferred to the title 
division at Denver, and John C. Mar- 
tin, Jr., has been named division 
manager in Canada. He has been sta- 
tioned in New Orleans, Louisiana. 
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> D. C. Hameell has been transferred 
from superintendent to manager of the 
land division for Phillips Petroleum 
Company. 

Other personnel changes in the land 
and geological department are: 

D. E. Lounsbery will remain chief 
geologist in charge of the geological 
division; W. B. Weeks has been pro- 
moted from chief geologist to man- 
ager, geological section; A. J. Hintz 
has been advanced from chief geo- 
physicist to chief seismologist. 

N. H. Newman was transferred 
from Ardmore, Oklahoma, to Houston 
as district landman; H. S. Knight from 
Bartlesville to Evansville as district 
landman; R. I. Sewell from Midland 
to Shreveport as district landman, re- 
placing L. B. Tucker, resigned. B. 
M. Blackmore transferred from Den- 
ver, Colorado to Salt Lake City, Utah 
as district landman; A. C. Hornady 
from Wichita Falls, Téxas to Amarillo 
as district geologist; Handris Haig, 
stationed in Denver, has been ap- 
pointed district geologist there. M. H. 
Steig, formerly district geologist at 
Midland, has been transferred io Bar- 
tlesville as special representative to 
handle special problems and assign- 
ments. 


> R. R. “Dick” Shinn, well known 
western oil man, for many years a 
production executive of General Pe- 
troleum Corporation, and since 1946 
general superintendent of production 
operations for that company, died re- 
cently from injuries sustained in an 
automobile accident a short time be- 
fore. He had been with General Petro- 
leum Corporation since 1913 and had 
in the meantime occupied many re- 
sponsible positions in the Los Angeles 
basin, coastal, and San Joaquin Valley 
areas. 

Most of his time, however, was spent 
in the Valley, of which division he had 
been in charge since 1924. He was 
transferred to Los Angeles in 1944. 
Shinn was a member of Petroleum 
Production Pioneers, and active in 
many technical groups and associa- 
tions. 


» F. C. Anderson, Gulf Oil Corpora- 
tion-Gulf Refining Company has been 
transferred from the Houston, Texas, 
producing division to the newly 
formed Fort Worth, Texas, producing 
division. He was formerly assistant to 
the vice president and assistant secre- 
tary of the two Gulf companies. John 
S. Trail, Jr., will succeed Anderson 
in Houston. 


> Willis W. Hardy, chief geophysi- 
cist since 1939 of the Socony-Vacuum 
Oil Company, Inc., has been appoint- 
ed assistant chief of the company’s 
exploration division. 





> Craig M. Rowley has been tr::15. 
ferred to Kiefer, Oklahoma as dis’ «ict 
engineer specializing in secondary re. 
covery work for Sinclair Oil and ‘jas 
Company. Ray Fickel, geologist. \as 
moved to Houston from Odessa, Te «as. 
He will be succeeded in Odess; by 
Don Gibson of the Amarillo o' ice. 
Corwin Smith will fill the Ama; illo 
post. 


>» Z. C. Ambrose, vice presiden: of 
Southwest Gas Producing Company, 
Inc., and Carbons Consolidated, inc., 
Monroe, Louisiana, was elected presi- 
dent of a subsidiary company, Monla 
Gas Company, Inc., Monroe, Louisi- 
ana recently. 


> E. A. Markley, formerly chief ge. 
ologist for the former Barnsdall Oil 
Company, has been named senior divi- 
sion geologist and supervisor. of ex- 
ploration for West Texas, Abilene, and 
the North Texas districts of Sunray 
Oil Corporation. He will be working 
with Don O. Chapell, Tulsa, Okla- 
homa, vice president and manager of 
the exploration and land departments. 


Marion J. Moore, has been named 
division geologist and supervisor of 
exploration for the South Texas Gulf 
Coast, Louisiana, and Mississippi dis- 
tricts. He was formerly Sunray district 
geologist at San Antonio. Sherril A. 
Shannon, was named division geol- 
ogist and supervisor of exploration 
for Kansas, Oklahoma, and the Rocky 
Mountain states. He is former Sunray 
district geologist at Wichita, Kansas. 

Harold G. Picklesimer, succeeds 
Moore at San Antonio. Ralph C. 
Lamb replaces Shannon as district 
geologist for Kansas, He was formerly 
district geologist for Barnsdall. 
Robert O. Burkett, geologist in 
Tulsa, has been transferred to Sun- 
ray’s Midland, Texas office as geol- 
ogist. Karl F. Martin, Jr., formerly 
in the Tulsa office, was transferred to 
Midland as scout. 


> B. H. Treybig, Jr., has been pro- 
moted to assistant to division manager 
of the geophysical division, producing 
department, The Texas Company. 
Treybig, who will be stationed in the 
division office, Houston, Texas at- 
tended Rice Institute. He was em- 
ployed by The Texas Company in 
1932. After working in various jobs 
in the geophysical division, he was 
promoted to seismic party chief in 


1936. 

In 1939 Treybig served 6 months in 
Venezuela, where he had charge of 
the company’s geophysical operations. 
He has been supervisor of geophysical 
operations in the Louisiana division. 
producing department, since 1941. 
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All Processing Begins With Heating 


css in this issue is a group of closely related papers on various phases of 
process heating. These papers were presented before the first annual process heating 
seminar, arranged and directed by the John Zink Company of Tulsa, Oklahoma, and 
presented in session in Tulsa on June 10, 1950. Robert D. Reed, chief engineer of 
that company, directed the preparation and the presentation of the symposium before 
more than 100 engineers from the Mid-Continent and adjoining areas. 


Beginning on the basic principle that practically all processing is built around 
heating operations, the papers consider in detail the requirements for these purposes 
from 4 viewpoints. Probably the most fundamental principle discussed is ~hat of 
methods for new approaches to design of units for radiant heat transfer; this paper 
by Robert D. Reed adds to the data ‘reported previously by such research authorities 
as Manglesdorf, Hottel, McAdams, and Lobo, in the effort to eliminate or “minimize” 
various troublesome difficulties in existing heater designs. Looming large in the refiner’s 
lexicon, also, is the economics of any part of processing, and especially of recovery 
of waste heat. L. D. Stewart of the process and development department of Mid-Con- 
tinent Petroleum Corporation discusses in his paper, presented herein, a wealth of 
detail of costs, values and returns from these operations, which will be of the greatest 
value to all operators and engineers interested in this field. 


Metals and alloys are among the two or three most important factors involved in 
equipment, and the choice of alloys for use in corrosive conditions (that is, in high- 
sulfur crude processing) has even greater effect on refinery operations with the large 
increase in the.amounts of high sulfur crude processed. Introduction of Middle East 
crudes as well as the use of West Texas and other high sulfur crudes accentuates the 
need for more information on better alloys for corrosion resistance. Francis Fahren- 
wald, head of Fahralloy Corporation and international authority on alloys for indus- 
trial applications, discusses the best products for use with such corrosive process 
materials and brings refiners up to date in this field. 


As a part of the picture on waste heat recovery, J. H. Smith of Continental Oil 
presented the data to show the advantages and economies of using transeconomizers 
in thermal polymerization operations. This most practical paper “cites chapter and 
verse” in showing both how these units were installed, were operated, and the advan- 
tages and disadvantages obtained by their operation. 


ae 


Unfortunately it is not practicable to include the fourth session, Question and 
Answer program, in which a dozen outstanding leaders in process heating acted as 
Information Panel to answer questions asked by interested inquirers. Robert D. Reed 
served as Quizmaster for this session, which brought out a great deal of detailed 
information, but in verbal form so that transmission to type cannot be made at present. 


ned, Sot) 
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New Facilities Boost 
Ohio’s Gasoline Yield 


By Harry E. Handy 
Superintendent 
Robinson, Illinois, Refine:y 
The Ohio Oil Company 


An increase of 7,000 barrels per day in 
the crude capacity of our principal re. 
finery at Robinson, Illinois, has been 
effected with the completion of an ex. 
tensive expansion 
and improvement 
program. 

Enlargement of 
our facilities was 
necessitated by the 
steadily growing de- 
mand for our prod. 
ucts. In addition to 
processing more 
crude than former- 
ly, the new facilities 
have enabled us to 
reduce former fuel 
oil yields by ap- 
proximately one-third while substan- 
tially increasing the yield of gasoline 
and middle distillates. 


Include Fluid Cat Cracker 

The new facilities, process designed 
by Universal Oil Products Company, 
include a 27,500 b/sd two-stage crude 
distillation unit, a 12,400 b/sd UOP 
fluid catalytic cracking unit, a UOP 
catalytic-polymerization unit, a gas re- 
covery system and a gasoline treating 
plant. Auxiliary facilities required as a 
result of the expansion of processing 
units included a water-circulating pump 
house, a cooling tower, a power house 
extension, 1,250,000 barrels of new 
tankage, an Ethyl blending plant and 
an A.P.I. oil separator. 

The new processing equipment was 
installed as an integrated refinery area 
on a completely new site, thus allowing 
for economies in operating and main- 
tenance which would not have been 
possible had the old equipment been 
combined in a revamp. Furthermore no 
costly shut down time was involved, as 
the old facilities could be operated up 
to the startup of the new plant. 

The crude distillation unit includes 
facilities for atmospheric dist‘llation, 
vacuum distillation and oxidizing ot 
air blowing of asphalt. The crude oil 
passes through a desalter before enter- 
ing the prefractionating column of the 
atmospheric unit. 





Harry E. Handy 


Unit Simple in Design 

The fluid catalytic cracking unit is of 
the latest design in which the regener- 
ator is placed below the reactor and 
operates at approximately 15 psig. This 
made it possible to reduce the diametet 
of the regenerator 30% compared to a 
unit in which regeneration is carried 
out at approximately atmospheric pres 
sure. It also resulted in elimination o! 
the spent catalyst risers, which was one 
of the most troublesome lines in the 
wartime plants from the standpoint of 
maintenance. 
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PROCESS HEATING SYMPOSIUM 








A New Approach to Design for 


P 734.11 


Radiant Heat Transfer in Process Work 


Tue subject of radiant heat transfer 
in process heaters, having provided 
the cause for so many researches by 
so many brilliant men who have estab- 
lished data upon which process heat- 
ers have been designed for so many 
years may seem a little beyond the 
pale. It has been only after years of 
work and after very careful considera- 
tion of the subject matter that deter- 
mination to present the evidence here- 
in contained has been reached. 


We hasten to say that contradiction 
of éxisting data is far from the intent 
of this paper. We hope, instead, to 
provide evidence that another factor 
should be added to the existing and 
well-proven equation to more accu- 
rately predict the performance of proc- 
ess heaters and to eliminate certain 
disadvantages that may exist. 

In establishing the radiant charac- 
teristics of a furnace 3 important fac- 
tors are considered. They are: 1. Radi- 
ation from the flame bursts of the 
burners; 2. Radiation from hot refrac- 
tory planes, and 3. Radiation from the 
CO, and H,O contents of the flue gases. 
Hottel has indicated that considera- 
tion be given to a certain convection 
factor and engineering companies in- 
clude this factor particularly at the 
point where all the flue gases are gath- 
ered at the exit from the radiant por- 
tion of the furnace. 


A very authoritative research on the 
extent of radiation from flame bursts 
was made by von Helmholtz who de- 
termined the values of radiation from 
flames when burning various gases in 
air. Helmholtz found that the amount 
of radiation per unit volume of gas 
burned depended upon the kind of 
burner used, the size of the flame, the 
amount of air mixed with gas before 
burning, the temperature of the gases 
before combustion and_ principally 
upon the kind of gas being burned. 
His values for the amount of energy 
radiated by the flame ranged from 5 
to 15 per cent of the total. 

A iater research by Haslam, Lowell, 
and ‘!unneman has shown that the 
amouit of heat radiated by a flame 


ROBERT D. REED 


varies according to the amount of pri- 
mary air mixed with the gas before 
combustion. Greatest radiation was 
found when an amount of air equal to 
theoretical air or the volume of air 
theoretically required to burn a unit 
volume of gas was present as primary 
air. When the volume of primary air 
exceeded theoretical or was less than 
theoretical a decrease in radiation 
from the flame was noted. 

We have found in the course of ex- 
periments in our laboratory that there 
is a very definite relationship between 





PROCESS HEATING SYMPOSIUM 


This is the first of four papers that 
are included in the first annual sym- 
posium on process heating. Here are 
outlined such important considera- 
tions as radiation surfaces, recircula- 
tion of gases, tube and wall spacing, 
all of which affect heater design and 
operation. 











the H/C ratios by weight of gases and 
the relative abilities of flames made by 
them to radiate. Although the follow- 
ing information is not precise because 
of certain inadequacies in experi- 
mental technique we have found that 
the abilities of flames made by two 
fuels to radiate vary as the square of 
the ratio of their relative H/C ratios 
by weight. As an example: Consider 
the relative radiant abilities of meth- 
ane (H/C — 0.33 and butane 
. 33 , 
when squared equals 2.51 therefore 
the radiant factor for butane will be 
found approximately 2.51 times 
greater than the radiant factor for 
methane. 

No data that are available on re- 
search as to the ability of flames to 
radiate show more than 15 per cent of 
the total heat being dissipated by the 
flame burst alone. It should be pointed 
out that the researchers have dealt 
only with clear blue flames and factors 
for radiation have been established on 
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that basis, Radiation from yellow or 
luminous flames may be from 19 per 
cent greater to 225 per cent greater 
but because of the requirement for so 
much more room for burning gas with 
yellow flame which increases furnace 
costs all out of reason blue flame burn- 
ing has been accepted as standard by 
the process industries. The almost uni- 
versally held opinion that yellow in a 
Hame is an indication of inefficient 
burning is completely fallacious un- 
less the yellow flame is caused by lack 
of enough air to complete combustion. 
Some yellow in the flames made by 
burners at considerable excess air will 
actually increase the efficiency with 
which a furnace runs because of the 
improved radiation of heat from the 
flame. 


Where oil is being burned the radi- 
ant factor from the flame is tremen- 
dously greater than that for gas be- 
cause in addition to the fact that the 
oil burns with a brilliantly luminous 
flame it has a H/C ratio of 0.10 to 0.15 
to further increase its ability for difect 
flame-burst radiation. 

Factors for radiation from refrac- 
tory planes to absorptive surfaces in 
the heater are quite easy to arrive at 
and no comment seems required ex- 
cept to say that later in the paper we 
shall raise the issue of the sources of 
heat for these planes in detail. 

Factors for the third element in the 
radiation equation may be obtained 
from the well known and accepted 
Black Body Reference Curves for radi- 
ation due to CO, and water vapor in 
flue gases based upon the partial pres- 
sures of the CO, and H,O and the 
average length of the radiant path 
through the gases in feet as plotted by 
Mangelsdorf and others in a brilliant 
series of experiments. 

We now arrive at a point where we 
find that 5 to 15 per cent of the total 
heat energy is available from the flame 
burst and as experience seems to show 
that the mean 10 per cent is a very 
good average figure to use we may 
consider that 90 per cent of the total 
heat remains either to be absorbed or 
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to be lost to the stack. A good average 
figure for thermal efficiency on fur- 
naces of current design would be 70 
per cent on the gross heat basis before 
radiation loss is considered and where 
latent heat loss to the stack due to the 
burning of the H, in the gas will aver- 
age 8.5 per cent. 

Common practice is difficult to 
establish in the percentages of heat 
absorbed in the radiant sections and 
convection sections of furnaces but a 
fair average would be 80 per cent of 
the total in the radiant section and 20 
per cent in the convection. Since we 
absorb only 70 per cent of the total 
heat made available by burning the 
fuel it is to be seen that 56 per cent of 
the total heat is absorbed in the ra- 
diant section and 14 per cent of the 
total heat in the convection section. 

If we accept as true that 10 per cent 
of the total heat is absorbed in the 
radiant section directly from the flame 
burst we shall be in error because the 
flame is not completely surrounded by 
absorptive surfaces. A large portion 
of the heat to be realized from direct 
flame-burst radiation is directed to re- 
fractory surfaces and re-radiated to 
the absorptive surfaces therefore we 
have one source of heat for the refrac- 
tory planes of the furnace but a source 
which seems capable of delivering 
only 10 per cent of the total heat. An- 
other source of heat for the refractory 
planes is the sweep of hot gases away 
from the burners but because of strict 
limitation as to overheating transfer 
surfaces this source is limited in its 
scope as to reaching all the refractory 
surfaces of the furnaces which is to 
say, of course, that the fact that the 
flame has stopped at a point in its 
progress is no indication that gases 
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proceeding forwardly from the point 
where the flame stops instantly reach 
mean ambient temperature. 


The Black Body Reference Curves 
as mentioned provide a further source 
of heat to both the absorptive surfaces 
and the refractory planes but it is sig- 
nificant to note that the curves con- 
sider only the CO, and H,O in the 
gases because neither nitrogen nor 
oxygen has appreciable radiation 
characteristics. 

The percentage of the total heat 
made available for radiation by the 
CO, and H,O is amazingly small as is 
shown by the following pound-mol 
equation for the combustion of me- 
thane at 50 per cent excess air and 
the heat content of the products of 
combustion: 


We have consulted with many new au- 
thorities on atomic and molec: jar 
functions and a consensus is thai. in 
average conditions, from 20 to 40) per 
cent of the heat content of the niiro- 
gen could be conducted to the CO, and 
H,O through molecular collisior: to 
make the heat available by radiation 
to the refractory planes and the ab. 
sorptive surfaces of the furnace. As 
time, turbulence, aad the proportions 
of the furnace are variables in the ex. 
traction of the heat from the N, a con- 
census favors the extraction of aiout 
25 per cent as a very good mean for 
current furnace design. 

If we accept the foregoing as true 
then it is apparent that approximately 
54.31 per cent of the total heat made 
available by burning the fuel is avail- 
able by radiation, which is not at all 
to say that all the heat thus made 
available is absorbed by the transfer 
surfaces because of certain laws and 
considerations governing the rate with 
which radiant energy as heat may be 
absorbed from various sources. 

To begin with, it is impossible to 
hold the flue gases inside the furnace 
until a condition of equilibrium in 
temperature has been reached between 
the flue gases and the absorptive sur- 
faces. For that reason alone it is evi- 
dent that a very appreciable portion 
of the heat available by radiation is 
lost in moving the gas out of the fur- 
nace before it has exhausted its supply 
of radiant energy. 

As an example let us consider a 
condition in which the furnace bridge- 
wall temperature is 1500 deg F and 








CH, plus 302 plus 11.28N2 = CO2 plus 
33.800 Btu 
9.8% 





2H20 plus 02 plus 11.28N2 
55,000 Btu 21,000 Btu 235,000 Btu 
15.95% 6.1% 68.15% 

















Robert D. Reed, left, chief engineer, and John Zink, founder 
and president, of the John Zink Company, Tulsa, Oklahoma. 








Meriam draft gager at Winnie, Texas, cycling plant of 
Glenn H. McCarthy, Inc., Houston, Texas. 
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Part of the 150 engineers who attended the Process Heating Seminar sponsored 
by John Zinc Company, Tulsa, Oklahoma, June 10, 1950. In the background the 
Information Panel is composed of J. B. Bellah, Refinery Engineering Company; 
J. L. Parker, The Girdler Corporation; Dr. Sidney Born, Born Engineering Com- 
pany; Davis Read, Universal Oil Products Company; D. F. Gerstenberger, Alcorn 
Combustion Company; T. B. Leach, Petro-Chem Development Company; L. B. 
Sutherland, C. F. Braun Company; F. Duane Fuqua, Koch Engineering Company. 


the temperature of the tube surface is 
1000 deg F. The heat content of the 
flue gas exiting from the furnace in 
point of radiant availability would be 
27,300 Btu per pound mol of fuel 
burned or 14.5 per cent of the total 
available radiant energy. Although the 
operator of a furnace is compelled to 
live with this condition because of the 
necessity for continuous and rapid 
purging of flue gas to make room for 
still more flue gas as produced by the 
burners the factor is due for consider- 
ation. 

Other factors governing the rate of 
radiant absorption are well established 
laws pertaining to the fourth powers 
of the absolute temperature differ- 
entials and the variation in radiant 
transfer according to the distance be- 
tween the radiant and the absorptive 
bodies with radiation varying in- 
versely as the square of the distance. 

It is of course true that in a furnace 
any particular radiant point is sur- 
rounded but it is not surrounded en- 
tirely by absorptive surfaces since a 
portion of its surroundings will be re- 
fractory that must absorb and re- 
radiate the energy. Here we encounter 
another condition which is relative 
emissivity. 

The flue gas loss plus the variables 
just outlined make it impossible for‘all 
the heat available by radiation to be 
absorbed by the transfer surfaces be- 
fore the heat becomes unavailable due 
to passage from the radiant portion of 
the furnace. In most cases this figure 
will be approximately 20 per cent of 
the total but in some furnaces as ob- 
served this figure has calculated as 


high as 40 per cent. We find that there 
is not a true basis in fact for pure 
radiant transfer and begin to wonder 
just how it is that furnaces perform 
as they do. 

We believe we have found the an- 
swer in the manner in which furnace 
gases circulate in the heater and the 
influence of furnace design on the 
manner in which the gases circulate. 
Common understanding as revealed in 
countless discussions with men who 
design and operate furnaces presumes 
that the gases resulting from combus- 
tion flow more or less directly if gently 
toward the point of exit from the fur- 
nace. In this course it is presumed that 
there is a progressive loss of heat so 
that the gases arrive at the bridgewall 
or point of exit at a temperature as in- 
dicated there. In point of fact it is to be 
agreed that the temperature indication 
at the bridgewell is correct but the 
means for reducing the temperature 
does not, according to the evidence we 
have gathered, lie in the gentle but 
direct flow toward the point at which 
the temperature is taken. The flow is 
not all direct as very large portions of 
the gases are detoured in their course 
by forces characteristic of furnaces 
and are caused to recirculate, 

The discharge of gases away from 
the burners being at relatively high 
velocity sets up a low pressure area in 
the vicinity of the rapid motion in 
keeping with the well known Bernoulli 
effect to cause some recirculation and 
reheating of furnace gases. This is, 
of course, an important source of re- 
circulation in the portion of the fur- 
nace near the burners but in point of 
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heat usefully transferred there is a far 
more important source of recircula- 
tion. 


The second source lies in a simple 
thermo-siphon action set up by the 
tubes themselves. This action exists be- 
cause as hot gases from the open por- 
tion of the furnace come in contact 
with the tubes they lose a portion of 
their heat and become cooler. Having 
become cooler their weight per cubic 
foot is increased and they immediately 
begin to descend. In the case of wall 
tubes on a wall 11 ft 6 in. high we 
have observed descending velocities 
between the tubes and the wall of as 
much as 300 ft per min or 5 ft per sec. 
In the case of a vertical cylindrical 
furnace in which approximately 20 ft 
of the tubes were exposed to the open 
portion of the furnace we have ob- 
served descending velocities between 
the tubes and the wall of as much as 
500 ft per min or 8.33 ft per sec. 


In the case of the wall tube furnace 
the length of tube exposed to the open 
portion of the furnace was about 30 
ft 0 in. and the clearance between the 
wall and the tube was approximately 
O ft 2 in. therefore there were approx- 
imately 5 sq ft between the tube and 
the wall through which gas was mov- 
ing at 300 ft per min. The volume of 
gas thus moved would be 90,000 cu ft 
per hour per wall or 180,000 cu ft per 
hour for both walls. This is 25 times 
the volume of the furnace or if you 
choose the entire furnace volume of 
gas is recirculated by the tubes on the 
wall once every 2.4 min. 


It follows of course that the volume 
of gas that is being recirculated from 
the open part of the furnace because 
to be elementary if gases are flowing 
downwardly between the tubes and 
the wall the supply for the flow must 
come from the open part of the fur- 
nace. Gases drawn from that part of 
the furnace are gases presumed to be 
flowing gently but directly toward the 
point of exit from the radiant part of 
the furnace. 

It is also true that the greatest por- 
tion of the supply for recirculation is 
drawn from the area nearest to the 
tubes and that portions of the gases 
nearer to the center of the furnace are 
uninfluenced by the recirculation so 
some of the gas does go directly to the 
point of exit—but not all of it by any 
means. 

Whether the heat absorbed by the 
transfer surfaces through this phe- 
nomenon of recirculation is to be con- 
sidered as “convected” or “radiant” is 
unimportant in view of its obvious 
presence and service to the process. 
Any design that tends to hinder recir- 
culation will cause inadequacies in 
service as has been shown in numerous 
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specific cases an example of which will 
be pointed out later. 

At time, in floor-fired furnaces, the 
velocity of the descending column of 
gases is great enough to be seen blow- 
ing the flames on burners adjacent to 
the wall toward the center of the fur- 
nace because the column, striking the 
floor, flows out toward the center of 
the furnace, 

A further source of benefit that may 
be directly attributed to recirculation 
is that the descending column heats 
the wall behind the tubes to cause the 
wall to radiate a far greater quantity 
of heat to the tube than would be the 
case if the recirculation should not be 
present and the wall was re-radiating 
only heat received from other parts of 
the furnace by radiation. The nitrogen 
and oxygen being in direct contact 
with the wall give up their heat very 
readily to the wall. This point will also 
be shown quite clearly in the recita- 
tion of an experience with a furnace in 
operation. 

Having thus theorized it seems just- 
ification in clinical experience is indi- 
cated and we now offer two selected 
instances that seem very much in 
point, 

In the first case a furnace had been 
in service for many years during the 
passage of which the wall behind the 
tubes had started to fail in such a 
manner that the clearance between the 
tubes and the wall through which cir- 
culation occurs had been increased 
from its original 2 to almost 6 in. 


Along with the increase in recircula- - 


tion space there had been taken a very 
nice increase in capacity so that the 
heater was handling much more than 
it had been designed to handle. 

The mechanical department of the 
plant in which the heater was in serv- 
ice noticing that the wall was about 
to collapse caused the heater to be shut 
down and set about restoring the walls 
to their original position. Having done 
so, it was deemed advisable by the 
group to further gannister the walls to 
such an extent that when the heater 
was pronounced ready to be returned 
to service the walls almost touched the 
back sides of the tubes. 

When the heater went back on 
stream it was capable of handling only 
60 per cent of the duty it formerly had 
handled. In the absence of a sugges- 
tion that the 40 per cent decrease in 
duty might be due to the fact that re- 
circulation could no longer occur be- 
cause the space behind the tubes had 
been closed it was presumed that the 
loss of duty was caused by lack of re- 
radiated heat from the wall. 

In this case it was clearly demon- 
strated that lack of space between the 
tube and the wall caused a very dras- 
tic reduction in the rate with which 
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the heater could absorb heat but the 
question as to whether the reduction 
was caused by lack of recirculation or 
lack of re-radiation was not resolved. 


In another case that followed the in- 
stance just related there was a very 
clear cut demonstration of the part 
played by recirculation with no inter- 
ference being made with re-radiation. 


In this particular heater that was 
floor-fired, the operators observed the 
action of the descending column in 
blowing the flame away from the side- 
wall tubes. They theorized that by in- 
terfering with the descending column 
the flames would no longer be blown 
toward the center of the furnace and a 
greater quantity of heat would thus be 
available for the side-wall tubes to in- 
crease the through-put in the heater 
which is in all cases an admirable end 
result of experimentation. 


The manner in which it was pro- 
posed to interfere with the descending 
column was unique in its certainty of 
interference with the descending col- 
umn without in any way interfering 
with the delivery of radiant heat to the 
wall or with re-radiation from the wall 
to the tubes. The method used pro- 
posed the use of split brick set between 
the tube and the wall in such manner 
that the brick failed to touch the tube 
by about 14-in. and with the brick set 
with its long axis parallel with the 
floor. As there were but 10 side-wall 
tubes on each wall, each tube had the 
space between it and the wall blocked. 


When the heater was put on stream 
the operators were chagrined to find it 
capable of only about 80 per cent of 
its former duty despite the fact that 
the flame no longer blew toward the 
center of the furnace but instead stood 
straight up to show no influence from 
recirculation, 


We, being observers, offered the 
suggestion that the idea of causing the 
flame to stand straight up possessed 
certain merit but that the means for 
causing the flame to so stand was 
probably in error because the recircu- 
lation was to all appearances com- 
pletely stopped despite the fact that 
there was no interference with re- 
radiation from the wall. 


The heater was shut down, the split 
bricks were removed and a wall 121% 
in. high running the length of the fur- 
nace and almost tangent with the 
burner openings was substituted for 
the split brick back of the tubes on the 
theory that interference with the oper- 
ation of the burners by the recircu- 
lated gases could be stopped by ihe 
wall without interfering with recircu- 
lation through and back of the tubes. 


When the heater was again put on 
stream the operators found to their 








delight that the heater now handled 
approximately 20 per cent more oil 
than it had been able to process be. 
fore the program of experimenta’ion 
was started. The flames stood straight 
up to prove that the wall was serving 
its purpose. 

We feel that this case clearly shows 
the importance of recirculation a: dis. 
tinguished from re-radiation. It is ‘rue 
that this is just a single case and ‘here 
are many heaters but this is only one 
case of many in which we have ap. 
plied the theory of recirculatioy in 
correcting heater deficiencies. 


The improvement in capacity here 
was also partially due to improved 
distribution of heat at the arch of the 
furnace because the heat wzs no 
longer concentrated at the central por- 
tion of the arch. Allowing the flame to 
stand straight up accounted for the 
improved distribution at the arch. The 
significance of this experiment lies in 
its demonstration of the importance 
of recirculation in the furnace. 


Modern surface design, which in- 
creasingly tends to relatively long and 
relatively narrow furnaces, whether 
the length be vertical or horizontal 
and whether the shape be rectangular 
or circular, unconsciously perhaps, 
follows the theory of recirculation. 
The smaller the open space within the 
furnace (within limits, of course), the 
more efficiently heat may be with- 
drawn from the open part of the fur- 
nace and less heat is lost in direct flow 
to the point of exit as discussed pre- 
viously. 

Because burners could not be had 
to make very short flame old furnaces 
that have provided clinical data for 
the construction of many later fur- 
naces were made much too large as 
has been proved repeatedly in the fact 
that many furnaces of design current 
15 years ago are now doing as much 
as 225 per cent of their design figure 
with complete satisfaction to the op- 
erators. 


It has been our observation that a 
clearance of 14 tube-diameter between 
the tube and the wall is a minimum 
figure for satisfactory conditions of 
transfer and recirculation with more 
clearance being indicated if economics 
of construction will permit with par- 
ticular reference to tube hanger cost. 

This paper, written in all humble- 
ness and respect for the men who have 
caused the process industries to come 
as far and as fast as they have, seeks 
to point out the source for the rela- 
tively minor “X” quantities, which for 
years have plagued the designers of 
furnaces to permit them to strike out 
on new and bolder paths to benefit 
themselves as well as the entire proc 
ess industry. kx 
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P 791. 


Metallurgy for High Temperature-High Sulfur Process Conditions 


New Alloys Offer Better Results for Severe Operating Conditions 


According to This Study by the President of Fahralloy Company 


W uar I intend to do in this paper 
is to present a general summary of 
what high-temperature steels are, what 
they are used for, some of their prop- 
erties, and how you can use them in 
your industry. 

In general, we define our high-alloy 
steels as ferrous alloys containing over 
14 per cent of chromium, with or 
without the addition of nickel, and 
used primarily for corrosion resist- 
ance or heat-resistance at temper- 
atures of over 1000 deg F. 


The story of these stainless steels 
hinges upon the discovery and devel- 
opment of their most important ingre- 
dient, chromium. Chromium was first 
discovered in 1796, by Vauquellan; 
and about 25 yr later, Stodart and 
Faraday, in a search for stainless 
steel, made alloys of approximately 
1 to 3 per cent chromium. The im- 
proved hardness and corrosion resist- 
ance of this alloy was noted by several 
investigators, but through a series of 
peculiar circumstances, nothing fun- 
damental was discovered in relation 
to stainless steels until after the turn 
of the Twentieth Century. In the case 
of Stodart and Faraday, in England, 
their misfortune lay in their choice 
of dilute sulfuric acid for testing the 
corrosion resistance of their new ma- 
terial. This particular combination of 
acid type and acid concentration, plus 
the low chromium content of their 
steel, led to a very rapid attack. Even 
in cur modern stainless steels, with 
adequate chromium contents, this acid 
is a very potent corrosive agent. Yet 
another difficulty faced by the early 
experimenters was the fact that the 
ferrochrome they were using for the 
alloying of their steel was made by re- 
ducing chrome ores with carbon. This 
carbon combined with the chromium, 


and nullified the effect of the chrom- 
lum. 


As late as 1892, Hadfield, in Eng- 
land. making observations on alloys 
containing chromium as high as 17 
per cent, reached the conclusion that 


cs 


th; Pyosident of the Fahralloy Company, Harvey, 
Inc . 


F. M. FAHRENWALD* 


chromium actually impaired the cor- 
rosion resistance of steel! Examina- 
tion of his work reveals that his prin- 
cipal observations were made on 
alloys containing up to 9 per cent 
chromium, which falls just short of 
the stainless range. Those alloys with 
higher chromium, which he did ob- 
serve, had correspondingly higher 
carbon content to cancel out the ef- 
fects of the chromium. And to top it 
all, he unfortunately chose a 50 per 
cent sulfuric acid solution in which to 
test his samples — following an as- 
sumption, popular at that time, that 
the attack of this acid was representa- 
tive of corrosion in general, and was 
an admirable one to use for an acceler- 
ated test. 

By about 1900, a low-carbon ferro- 
chrome had been made available, and 
Guillet made use of this to make his 
low-carbon alloys. Indeed, he made 
many steels that fall strictly within 
the range of the proprietary analyses 
of stainless steels used today. From 
his extensive investigations of the 
metallography, heat treatment and 
mechanical properties of these alloys, 
he can definitely be identified as the 
father of stainless steels. 

One of the most brilliant investi- 
gations in the history of these steels 
must be credited to P. Monnartz, of 
Germany, who plotted the stainless- 
ness of chromium steels as related to 
the chromium content, under the in- 
fluence of some of the common cor- 
rosive agents. He identified passivity 
and made measurements of the elec- 
tromotive forces. He demonstrated 
prepassivation. His work indicated the 
importance of carbon content on the 
corrosion resistance of the stainless 
steels; and he went on to discover 
that the addition of titanium, vanad- 
ium, and molybdenum can stabilize 
the carbides. These men, then, are the 
true originators of stainless steels. 

The story of the later applications 
of these materials to industrial usage 
is complicated by extensive and bitter 
court litigations and patent fights, and 
true credit for many of the improve- 
ments made are forever lost in the 
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maze of legal records. But the logical 
steps up the ladder to the austenitic 
18-8 stainless steels, and the higher 
nickel contents characteristic of the 
heat-resistant grades known today, 
may be credited to the work of such 
men as Strauss, Maurer, Franks, Bain, 
Haynes, and Becket—for they are all 
high on the honor list. 

It might be well to discuss here, 
briefly, some of the industries, other 
than your own, which are served by 
heat-resisting and stainless steel cast- 
ings. | am a firm believer in the fact 
that in a great many cases, if you can 
see what the other fellow is doing, it 
might help you in your own prob- 
lems — even though, on the surface, 
there appears to be no similarity be- 
tween his industry and your own. 

We design, engineer, and sell to just 
about every major industry that you 
can think of in this country; and it 
is a basic fact that if all production 
of high-alloy castings were to stop to- 
day, industry as we know it would 
become impossible. There is a con- 
stant trend towards higher process 
temperatures, more production, heav- 
ier loading, which means that we in 
the alloy industry must keep pace by 
developing better metals, better pro- 
duction techniques and, above all, bet- 
ter designs. 

Let us consider, first, the high-tem- 
perature applications in industries 
that require materials exhibiting 
strength and oxidation resistance at 
elevated temperatures. Probably the 
biggest field is in the heat treatment 
of metals. Wherever maximum physi- 
cal properties are to be obtained in 
finished metallic products, they are 
usually put through at least one, and 
sometimes as many as three or four 
heat-treating cycles: Annealing, nor- 
malizing, carburizing, or hardening 
operations. Particularly in high pro- 
duction industries, this means that 
complicated continuous or batch-type 
furnaces must be built in order to 
carry these parts through the particu- 
lar heat-treating cycle. And for these 
operations we supply many tons of 
conveyor chains, protective muffles, 
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skid rails, conveyor trays, special fix- 
tures, and retorts — as well as many 
miscellaneous furnace parts, such as 
carburizing boxes and pots for molten 
salts and lead. Such parts are supplied 
to furnace manufacturers, to commer- 
cial heat treaters, and to the produc- 
tion plants themselves—such as auto- 
mobile plants, farm equipment manu- 
facturers, aircraft factories; to pro- 
ducers of tools, springs, bolts, screws, 
forgings, and to makers of many other 
metal products too numerous to men- 
tion. 

Another very important industry to 
us is the poreclain-enameling indus- 
try. They are the manufacturers who 
produce our stoves, refrigerators, 
enameled signs, sinks, bathtubs, etc. 
These products all consist of a base of 
steel or cast iron, which is then coated 
with a ceramic material. This coating 
is fused to the steel, and therefore 
some means must be devised for the 
handling of these various objects to be 
enameled through the high-tempera- 
ture glazing operation. We have sup- 
plied many tons of supporting hooks, 
hangers, bucks and bars and such 
porcelain-enameling furnace _ parts, 
The temperatures involved in this in- 
dustry average around 1600 F, and it 
is exceedingly important that the ma- 
terials selected for these uses be high- 
ly oxidation resistant, and must be 
particularly resistant to spalling, or 
flaking off of the oxide coating that 
forms on all nickel-chromium alloys 
at elevated temperatures. When it is 
realized that an entire stove body, for 
instance, can be ruined by one small 
speck of oxide falling on the enameled 
surface, it can be seen that castings of 
the highest quality are of utmost im- 
portance in this industry. 

The cement industry takes consider- 
able tonnage of alloy castings—used 
here for kiln-end retaining rings, re- 
cuperator liner plates, burner nozzles, 
and for such applications where high 
temperatures and abrasive conditions 
are encountered. The kiln-end seg- 
ments, for instance, form the rings at 
the ends of the kiln, which take the 
thrust of the firebrick lining upon ex- 
pansion. When it is seen that these 
cast alloy components operate at. red 
heat, and must withstand this terrific 
push, as well as to take the abrasive 
effect of the burned cement discharg- 
ing over them, it can be seen that 
this industry has its high temperature 
problems, too. 


We are also involved in the produc- 
tion and refining of metallic ores, par- 
ticularly in the preliminary roasting 
stages where, in some cases, sulfide 
ores are roasted down to the oxide of 
the particular metal. This process is 
carried on in large rotary roasters, 
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and we supply the so-called rabble 
blades and supporting arms that stir 
up and convey the material through 
these roasters, Temperatures here 
range from 1200-1800 F, and again 
the combination of high-temperature 
strength requirements and the corro- 
sion of sulfur containing ores are en- 
countered. The same type of roasters, 
incidently, are used in sugar refineries 
and in modern sewage disposal plants. 

Probably next in importance to the 
heat-treating field, in terms of tonnage 
at least, is your own oil industry. Here 
we have many high temperature and 
corrosion-resisting problems, particu- 
larly since the trend in the last few 
years has been toward higher tem- 
peratures and pressures. The major 
items produced for your industry are 
tube sheets, tube supports, burner 
castings, bubble caps, cast return- 
bends, and many other special parts. 
To service this industry, we must sup- 
ply castings that will stand high tem- 
peratures, corrosive liquids, and 
gases; and, the problem peculiar to 
your industry, is to supply alloys that 
will withstand the corrosive effects of 
high-temperature, high-sulfur bearing 
gases. 

The above comprise the major heat- 
resisting applications of our products; 
but there are, of course, many smaller 
users of such castings, such as the 
paint, glass, and chemical industries. 

As for the stainless steel end of our 
business (which, incidently com- 
prises some 15 per cent of our total 
production) the major fields served 
by this type of casting are the food 
industry, where federal laws are re- 
quiring the use of all-stainless equip- 
ment in canning machinery and the 
like; the paper industry where our 
castings are used to withstand the cor- 
rosive sulfite liquors, and the chemical 
industry, which we supply with many 
stainless steel castings through the 
manufacturers of pumps, valves, fit- 
tings, meters, and the like; the oil re- 
fineries, where a number of valves, 
pumps and many other parts are now 
specified in stainless steel. And last 
but not least is the interesting case of 
the liquor industry. Here we have 
supplied pump castings of 80 per cent 
nickel, 13 per cent chromium, for the 
pumping of whiskey and gin. I under- 
stand that almost undetectable traces 
of impurities in such castings will 
cause discoloration of the distillers’ 
products. 

I believe that the foregoing is a 
pretty fair summary of the outstand- 
ing uses of corrosion and heat resist- 
ing castings, and I believe that you 
will agree with me that no one in- 
dividual organization that serves so 
large a proportion of American in- 





dustry, such as we do, can be expected 
to know all about any one of them, 
Consequently, as mentioned above, | 
will not attempt to go into specifi: ap. 
plications in your field, because ! am 
sure, gentlemen, that you know jore 
about it than I do. 

But I will go into a discussic: of 
some of the properties of the nictals 
that we manufacture, and thai you 
use. The most common struciural 
material now in use is, of course, ordi. 
nary low-carbon steel. Many millions 
of tons of this material are in use at 
the present time in the form of tanks, 
shells, structural beams, and the like, 
and in so many places that its use is 
more or less taken for granted. This 
material oxidizes relatively ra pidly, 
even at ordinary temperatures and 
under ordinary conditions, and, of 
course, can be protected under these 
conditions by painting or other means 
of coating. However, as the conditions 
of its environment change, its prop- 
erties also change. As temperatures 
rise, the oxidation rate increases and 
its structural strength decreases, until 
at temperatures of around 1000 F it 
becomes practically unusable. For ex- 
ample, at 1400 F, a .30 carbon steel 
will oxidize in air at the rate of nearly 
1/16 in, per 100 hours. At the same 
time, its load carrying ability will de- 
crease from a safe stress figure of say 
25,000 or 30,000 psi at room tempera- 
ture, to less than 500 psi at 1400 deg. 
So it becomes obvious that some other 
material must be used under such con- 
ditions. 


It is known that the addition of 
chromium to steel will drastically re- 
duce the oxidation rate and also will 
considerably improve its high - tem- 
perature load-carrying ability. Such 
additions, in excess of about 16 per 
cent chromium, render the steel al- 
most completely immune to oxidation. 
Apparently what happens at the ele- 
vated temperatures in a_high-chro- 
mium steel, is that the surface does 
oxidize, but this oxidation produces a 
thin, tightly adherent oxide film which 
resists further penetration of oxygen 
below the surface of the film. The in- 
crease in load-carrying ability is not 
enough, however, to permit low-chro- 
mium steel—say around 14-16 per 
cent, to successfully be used as a struc- 
tural member at temperatures of any- 
where over 1200 degrees F. Further 
additions of chromium, up to 28 per 
cent, do enhance the oxidation resist- 
ance and strength of these alloys, so 
that the straight 28 per cent chromium 
steel is a fairly common alloy; but it 
must be used where extreme load- 
carrying ability is not required. 

It was further found that the addi- 
tion of nickel to this series of iron- 
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chromium alloys enhanced the high 
temperature strength tremendously; 
and from this fact there has been de- 
veloped a commercial series of alloys 
which will meet almost any industrial 
requirements; and one can obtain, 
within limits, almost any desired com- 
bination of load-carrying ability, oxi- 
dation resistance, or hot-gas corrosion 
resistance. 

This term “oxidation resistance” 
refers, strictly speaking, to the resist- 
ance of a metal to an air or oxygen 
atmosphere at elevated temperatures. 
It must be realized that the term “cor- 
rosion resistance” is a relative term, 
and that small additions of certain 
elements to the environment can make 
a tremendous difference in the corro- 
sion resistance of a particular alloy. 

Perhaps a little closer definition of 
the terms “corrosion resistant” and 
“heat resistant” might be in order. 
Tungsten, for example, is a very, very 
superior “heat resisting” material in 
an atmosphere of nitrogen, argon, or 
perhaps in a vacuum. But tantalum, 
of about the same melting point, can- 
not be used in nitrogen, and neither 
of these elements is as heat resisting 
as ordinary cast iron, when in contact 
with hot sulfuric acid. And iron is a 
better material than platinum for lead- 
melting pots. Obvious examples such 
as these only illustrate the fact that 
as far as resistance to high tempera- 
ture corrosion is concerned, a given 
metal or alloy is “best” with reference 
only to some certain set of conditions. 
Therefore, in the proper application 
of these heat resisting materials, it is 
of utmost importance that the designer 
know exactly what the operating con- 
ditions will be. 


From the many hundreds, and per- 
haps thousands of variations in the 
possible combination of nickel, chro- 
mium and iron, a series of analyses 
has emerged as being the most practi- 
cal for use in various commercial ap- 
plications. These are as follows: 

65 per cent nickel — 20 per cent 
chromium. 

38 per cent nickel — 18 per cent 
chromium. 

20 per cent nickel — 25 per cent 
chromium. 

12 per cent nickel — 25 per cent 
chromium. 

2 per cent nickel — 28 per cent 
chromium. 

8 per cent nickel — 18 per cent 
chromium. 

2 per cent nickel Max.—14 per cent 
chromium, 

These analyses represent the mid- 
point of the allowable range, and it 
shoul: be pointed out that these metals 
also contain smaller amounts of other 
eleme:iis—notably carbon (averaging 


about .40 per cent, silicon (about 1.75 
per cent, and manganese (about 1.5 
per cent). The balance of the alloy is, 
of course, iron. 

The first two alloys listed, which 
are high-nickel, low-chromium types, 
find their largest usage in the heat 
treating and porcelain enameling 
fields. These two alloys possess the 
best resistanee to thermal shock, and 
have excellent high - temperature 
strength and good oxidation resist- 
ance in sulfur-free atmosphere. As a 
matter of fact, the 38 per cent nickel- 
18 per cent chromium alloy is the 
strongest commercial alloy known to- 
day, for high temperature use. These 
two metals are used, therefore, in ap- 
plications where cyclic heating and 
cooling are encountered. Unfortu- 
nately, these two metals are very 
rapidly attacked by hot gases having 
sulfur content in excess of about 1 per 
cent, particularly in a reducing atmos- 
phere, and it is this fact that precludes 
their use in most refinery heating ap- 
plications. 

Continuing down the list, you will 
find that the next three listed are the 
most widely used alloys for resisting 
heat and corrosion in your industry, 
namely: The 25 per cent chromium— 
20 per cent nickel, the 25 per cent 
chromium—12 per cent nickel, and 
the 28 per cent chromium—2 per cent 
nickel alloys. These alloys are exceed- 
ingly resistant to corrosion at high 
temperatures because of their high 
chromium content, and I would like 
to go briefly into the metallurgy of 
these compositions. 

The three major types of crystal 
structure of our alloys are austenite, 
ferrite, and martensite. These words 
may require definition. They actually 
are a carry-over of the names as- 
signed to cerain atomic arrangements 
found in pure iron, Pure molten iron, 
when it solidifies, forms its atoms into 
a body-centered cubic structure known 
as delta-ferrite. At 2550 F, it rear- 
ranges itself into the face-centered 
cubic structure knonw as austenite; 


and at 1670 F, reverts to a crystal 
arrangement identical with the delta- 
ferrite—but now termed alpha fer- 
rite. This ferritic structure is retained 
at room temperature in iron. Marten- 
site is a result of impurities in alloying 
of iron, and is actually a distorted and 
highly stressed arrangement of atoms 
caught in the transition from austen- 
ite to ferrite. As alloying additions 
are made to pure iron, they tend to 


- change the transition temperatures, so 


that in the high-alloy steels, austenite 
may be stable at room temperatures. 
All three of these structures are clear- 
ly revealed by microscope examina- 
tion of etched samples. 

Here, on page C-16, is a simplified 
phase diagram, or constitution dia- 
gram, showing the metallurgy of nick- 
el-chromium alloys with varying 
amounts of nickel and chromium. 

You will note that the ordinates 
along the left-hand side of this dia- 
gram do not represent percentage of 
nickel, but represent a_ so - called 
“nickel equivalent.” In the same man- 
ner, the ordinates at the bottom do 
not represent chromium percentage, 
bui the “chromium equivalent.” It can 
be shown that each of the elements, 
nickel, manganese, and carbon, have 
a definite tendency to promote a cer- 
tain percentage of austenite, and 
therefore the ordinates along the left 
side represent the austenite - forming 
tendency of nickel, manganese, and 
carbon, expressed as a “nickel equiva- 
lent.” As you can see, this is calcu- 
lated as per cent nickel, plus, .5 per 
cent manganese, plus 30 times the per- 
centage of carbon. In the same man- 
ner, the elements that tend to promote 
ferrite formation are chromium, sili- 
con, molybdenum, and columbium. 

On this chart, it can be seen that 
an alloy, say of the 28 per cent chro- 
mium—2 per cent nickel, with normal 
amounts of the other elements, will be 
situated as shown on the chart, and 
will be predominately ferritic in struc- 
ture. 

In a similar manner, a normal 25- 





Chemical Consultant Makes Lecture Tour Through Europe 


Dr. R. S. Aries, professor of chemical engineering at the Polytechnical Institute 
of Brooklyn, spoke before the Chemical Exposition at Frankfort, Germany re- 
cently, the only American on the program. Earlier last month, he spoke on recent 
advancements in the chemical industry in this country before the Societe de 
Chimie Industrielle in Paris. While in Paris he addressed the French Institute of 
Petroleum, describing the process of manufacturing anti-freeze from petroleum. 


Several foreign governments invited Dr. Aries, one of the country's foremost 
exponents of the economics of the chemical processing industry, for a lecture 
tour of Western Europe. He has been investigating and conferring on how 
American industrial know-how can be translated into assistance to Europe within 
the framework of the European Recovery Program. 
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12 alloy, with a composition of: 
23.50 per cent Cr 
14.00 per cent Ni 
.30 per cent C 

1.50 per cent Si 

1.25 per cent Mn 
may be situated at the point indicated 
as Type 2, and should be predomi- 
nately austenitic in structure. You will 
note, however, that this composition 
is very close to the dividing line be- 
tween 100 austenite, and a ferrite- 


containing alloy; and a slight change © 


in composition is very apt to throw it 
to one side or the other of the line. 

As an indication of the difference 
in structure of several different analy- 
ses of the 25-12 alloy—all within the 
commercial range of analyses—I have 
indicated other points corresponding 
to analyses as follows: 


Per cent Cr 12.00 12.00 
Per cent Ni 27.00 25.00 
PercentC  .20 30 
Per cent Min 1.75 1.50 
Per cent Si 1.50 1.25 


The composition of the 25-12 stain- 
less steel in the as-cast condition, con- 
sists of austenite, some complex chro- 
mium-iron carbides, and a small per- 
centage of ferrite if it is present. Both 
the room temperature physical prop- 
erties and the high temperature physi- 
cal properties are affected by the 
difference in structure caused by only 
slight variations in the chemistry. 

You are probably familiar with the 
ASTM specification B-190-45-T, un- 
der which a considerable percentage 
of tube supports and the like are pur- 
chased. If you will recall, this specifi- 
cation lists two grades of the 25-12 
alloy. Type 1 is the partially ferritic 
type, and because of the magnetic 
properties of ferrite, will show a mag- 
netic permeability of from 1.05 to 
1.70. Type 2 is a fully austenitic type, 
which should show a lower magnetic 
permeability of between 1.00 and 
1.05. Permeabilities of above 1.70 
probably would indicate too high a 
proportion of ferrite for the best high 
temperature properties. In general, 
Type 2, or the fully austenitic type, 
has higher high-temperature creep- 
stress values, but has lower ductilities 
than the Type 1. 

A further indication of the differ- 
ence between these two types of the 
25-12 alloy can be obtained by mak- 
ing room temperature physical tests 
‘on test bars that have been “aged” 
for 24 hours at 1400 F. Under such 
heat treatment, there is a precipitation 
of some of the carbides that have 
been previously held in the austenitic 
phase, and a subsequent increase in 
room - temperature tensile strength, 
and a marked decrease in ductility. 
This test is of use particularly if the 
castings are to operate in service in 
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temperatures of around 1400 F, and 
especially if these conditions are fol- 
lowed by lowering to room tempera- 
ture and the castings subjected to any 
rough handling. 

A formula has been proposed to in- 
dicate the structure of the 25-12 
grade, within limits. In the following 
formula, by using the actual chemical 
analysis of the steel, a ratio “R” is ob- 
tained: 

Cr — 16C + 3Si 

Ni-+ Mn-1 

3 


If R is greater than 1.7, a partially 
ferritic structure is revealed. If R is 
less than 1.7, the alloy will be fully 
austenitic. We have run many hot ten- 
sile tests, and it is interesting to note 
that by plotting this ratio R against 
the hot tensile strength, and also 
against elongation, some pretty good 
curves can be drawn. It is possible to 
predict, with a fair degree of accur- 
acy, both the hot and room-tempera- 
ture physical properties after heat 
treatment of any given sample of 25- 
12 alloy, just from chemical analy- 
sis. 
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In general, we can summarize the 
above statements by saying that if you 
want an alloy that is as strong as pos- 
sible at high temperature, but not nec- 
essarily with high ductility, then the 
Type 2 grade of 25-12 is what you 
should have. If you have an applica- 
tion where high ductility is an impor- 
tant consideration, however, then 
type 1 is indicated, but the long-time 
operating temperatures should not be 
in the critical embrittling range. Type 
1 is often required where severe ther- 
mal shock is a factor. 


Now turning to the 28 per cent 
chromium—2 per cent nickel steel. As 
stated before, this has a predomi- 
nately ferritic structure, and there- 
fore will be rather weak at high tem- 
peratures, but it does possess good 
corrosion resistance, oxidation resist- 
ance, and ductility at high tempera- 
tures. At room temperature, however, 
this metal is very brittle and subject 
to breakage under shock, and unfor- 
tunately, up to the present time, it has 
rather difficult casting characteristics 
— most important of which is the 
rather extremely large grain size. 

I have here a sample of a casting 
that has been broken, and you will 
note the extremely large grain size 
sometimes encountered in castings of 
this composition. You will note that 
the casting fractures along cleavage 
planes of individual crystals, and some 
of these crystals extend nearly half- 
way through the metal section, mak- 
ing rapid crack propagation a simple 
matter. 

At the present time, we are running 






a research study on this problem, and 
believe that we have found a way to 
make castings of this analysis with 
small grain size; and also believe that 
such a decrease in grain size will «how 
a corresponding improvement in duc. 
tility and room temperature impact 
strength. I have here with me several 
samples that show, at least in test 
runs, that the grain size of this alloy 
can be controlled. According to «|i the 
literature I have been able to rea:, the 
grain size of this alloy can be con. 
trolled by the addition of nitrogen. To 
date, we have been unable, in our 
foundry, to produce consistently fine. 
grained castings by the use of s:itro. 
gen. Nitrogen is usually added in the 
form of high-nitrogen ferro - chro. 
mium. 


It might be of interest to you to ex- 
amine the samples I have, which show 
a decrease in grain-size from the pres- 
ent practice, to a very fine grain ob- 
tained by the use of experimental fur- 
nace additions. I am sorry that our 
tests have not progressed to the point 
where I can reveal to you what the 
procedure is, but trust that in the 
next few months we will complete our 
tests to the point where we know we 
are right. 


Nevertheless, even considering the 
casting difficulties and the room tem- 
perature brittleness of the 28 per cent 
chromium alloy, it is still an excellent 
alloy for parts that are not subjected 
to drastic handling or to drastic ther- 
mal shock. The many tons of burner 
castings produced in this analysis for 
the John Zink Company bear testi- 
mony to the fact that this is a very 
useful alloy and certainly has its place. 

We hope that the tests we are now 
running will improve the properties 
to the point where it will become more 


universally used. The alloy is now be- 


ing used extensively in ore-roasting 
processes, where the excellent resist- 
ance to sulfur corrosion at high tem- 
peratures is necessary, This very ex- 
cellent resistance of 28-02 can be dem- 
onstrated by the fact that in the form 
of rabble arms and blades used in 
such roasters, many years of service 
are obtained in the roasting of zinc- 
sulfide ore—which involves tempera- 
tures of around 1400 F, and SO, con- 
centrations of as high as 35 per cent 
to 40 per cent in the atmosphere sur- 
rounding the castings. 

The next alloy I will discuss is the 
18 per cent chromium, 8 per cent 
nickel alloy, which is commonly called 
18-8 stainless steel. The composition 
of this steel is indicated on the con- 
stitutional diagram, and you will note 
that this also is very close to the bor- 
derline of the partially ferritic. Here 
again we have numerous applications 
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for corrosion resistance — pumps, 
valves, and the like, as mentioned pre- 
viously—but this material actually is 
not, or should not be used too exten- 
sively for high temperature opera- 
tions. This alloy can be employed up 
to as high as 1750 deg, but should be 
employed only for intermediate and 
particularly quite constant tempera- 
tures. As a matter of fact, the list of 
alloys presented earlier in this paper 
is arranged roughly in order of de- 
creasing stability. Of course, you real- 
ize that no alloy in the commercial 
heat-resisting class possesses a chemi- 
cal equilibrium that is perfectly stable 
against all temperature changes. 

It is impossible to present in a 
paper of this length a complete dis- 
cussion of all the factors that enter 
into the proper design and selection 
of heat-resisting alloys; but one im- 
portant factor that I certainly wish 
more designers would pay attention 
to, is the fact that these alloys are 
produced in the form of castings, and 
as such they have certain limitations 
as to section thickness, complexity, 
and the like. We feel that all indus- 
tries would be better served if more 
attention were given to designing for 
the foundry, as well as designing for 
the ultimate use. 


Sharp corners, as well as small fil- 
lets and any abrupt change of metal 
section should be avoided, particular- 
ly since not only do these alloys have 
all the objectionable casting charac- 
teristics of other metals which are 
cast, but the alloys have most of the 
objectionable features to an extreme 
degree. The shrinkage upon solidifi- 
cation is greater than that of cast iron 
or cast steel. In general the pouring 
temperatures are higher — around 
3000 F—and even at this temperature 
the alloys are quite sluggish, and the 
foundry practice throughout is con- 
siderably more difficult than in the 
more common cast metals. Ribbing 
should be eliminated wherever pos- 
sible in your designs, because in addi- 
tion to accentuating the warpage un- 
der changing temperature conditions, 
it presents the foundryman with the 
problem of feeding these areas. In a 
“T” section, for instance, unless the 
heavy area at the center of the “T” 
is provided with proper liquid feed- 
ing metal, a shrinkage area will de- 
velop in this place—which is not only 
a discontinuity in metal section, but 
also a chromium-deficient area, since 
the particular area involved will be 
the last to solidify. In very many 
cases .where castings are improperly 
designed for the foundry, such areas 
will oxidize and “boil out” prema- 
turely. 


Another important factor in design- 
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ing for these alloys, is to provide suf- 
ficient clearance for the expansion of 
the castings when in operation. The 
thermal expansion of the more com- 
mon grades of heat resisting alloy is 
substantially greater than that of the 
usual structural materials, such as 
firebrick, and therefore upon heating 
up a furnace, the alloy members will 
expand to a greater degree than the 
other components of such a structure. 
At the same time, the thermal con- 
ductivity is much lower, so that if an 
alloy member is heated and cooled un- 
evenly, two things happens: First, the 
dimensional differences (and the re- 
sulting stresses) are high; and sec- 
ond, the temperature differences are 
maintained longer and are more se- 
vere. If an attempt is made to bolt or 
weld heat resisting castings rigidly in 
place, warping, buckling, and crack- 
ing is almost sure to result. It is essen- 
tial to keep these important factors in 
mind when designing high-alloy struc- 
tures. I don’t believe that in your in- 
dustry the problem is too significant, 
as your operational temperatures are 
usually kept quite constant; but in 
other applications, such as furnace 
conveyer parts that are alternately 
heated and cooled, it is most impor- 
tant that consideration be given to the 
expansion and contraction when de- 
signing the installation. 

Rather than try to introduce into 
this paper a number of charts and 
curves, I will refer you to the second 
page of our Design Data booklet, 
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which shows the expansion character- 
istics, the oxidation resistance, and 
the allowable design strengths for the 
various grades of alloys. I believe that 
in your industry in particular, a great 
deal of money and casting weight 
could be saved by using these allow- 
able stress figures, as, by proper de- 
sign a beam of minimum weight can 
be obtained. In a great many cases, it 
seems to me, an inferior material. 
such as cast iron, has been replaced 
with high-alloy without proper regard 
for the working characteristics of the 
latter material. 

I think it must also be stressed that 
creep values for a given alloy, which 
are secured under ideal laboratory 
conditions of constant temperatures 
and of simple continuous stresses, 
should not necessarily measure the 
ability of the same alloy to carry a 
load in operations involving time and 
temperature cycles. 

There are a great many considera- 
tions that have to be given to the selec- 
tion of the proper alloy for a given 
condition. In a good many cases, of 
course, it is almost impossible to ac- 
curately predict a reaction of a given 
alloy to a set of conditions. In such 
cases it is necessary to rely on past 
experience, and we feel that the alloy 
manufacturer who has, necessarily, a 
great backlog of such experience, can 
be of tremendous benefit to all indus- 
tries in the proper selection and the 
proper application of these alloys to 
the particular problems at hand. * * 
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When measured by increased miles per gallon, tetraethyllead is just 
as effective blended in today’s high octane base gasolines as in the 


lower octane gasolines of the past. 


HERE has been a remarkable increase 

in the antiknock quality of base gaso- 
lines since ‘‘Ethy]”’ antiknock compound 
was first marketed in 1923. Despite this 
increase in the octane number of base 
gasolines, tetraethyllead is as effective 
as ever from the standpoint of the extra 
miles-per-gallon it can contribute. 

The charts show data obtained in 
tests made at 6.1 and 8.5 compression 
ratios on an automobile equipped with 
an overhead valve engine, and with axle 
ratios selected to provide equal accel- 
eration ability at low speed. Values of 
average fuel economy over the speed 
range between these compression ratios 


FUEL OCTANE NUMBER 


tetraethyl lead when added to a base fuel 
of 78.3 octane number. The two squares 
show the gain from 3 cc tetraethyllead 
when added to a base fuel of 86 octane 
number. The additional miles-per-gallon 
are substantially the same. 

Thus, when tetraethyllead is added 
to commercial fuels, it is just as effec- 


were computed by methods which check 
with experiment. 


The chart below shows that permissi- 
ble increase in compression ratio per 
octane unit becomes larger as the octane 
number of the fuel is raised, and shows 
that octane numbers at the higher levels 
are increasingly effective in the improve- 
ment of gasoline economy on the road. 

From 6.1 to 8.5 compression ratio 
(corresponding to an increase in octane 
number from 78.3 to 95) the miles-per- 
gallon of fuel are boosted by approxi- 
mately 19%. In contrast, the air cycle 
efficiency increases only about 11% over 
the same range of compression ratio. 

In the chart above, the gasoline mile- 
age curve of the lower chart is repeated. 
On the curve, the two circles show the 
improvement contributed by 3.0 cc 


RELATIVE MILES PER GAL. 
AND RELATIVE AIR CYCLE EFFICIENCY 


tive for improving fuel economy on the 
road at today’s high octane levels as at 
the lower octane levels of the past. 
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Over 400 specialists working full time on fuel and engine developments 
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General view of thermal polymerization unit, with furnace feed stripper at left, partial stabilizer, left center, 
furnace at right background behind piping, and transeconomizers at right middle ground near foot of tallest tower. 


Performance of Thermal Poly Transeconomizers 


A thermal polymerization unit was 
installed at the Wichita Falls, Texas, 
refinery of Continental Oil Company 
by The M. W. Kellogg Company in 
1940. This unit was designed to pro- 
duce 440 bbl a day of 10 lb R.V.P. 
polymer gasoline from 1423 bbl a day 
of fresh feed with a coil feed rate of 
8340 bbl a day, giving a combined 
feed ratio of 5.9. The design fresh feed 
composition was as follows: 


*Chief process engineer, Continental Oil Com- 
pany. 
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Component BPD 
eee s 4 
| SSCA ee eee oe 69 
MMMM GS 5. sscscna-araccvacachivstess 62 
OS ane ee 716 ss 
Butylene whet 108 6 
Butanes. ...... ; : Se’ 464 32.6 


1423 100.0 





The feed consisted of light ends re- 
covered from stabilization of pressure 
gasoline and raw casinghead. During 
the war the butylene, part of the 
propylene, and a corresponding vol- 


ume of isobutane were used to pro 
duce aviation alkylate, thereby reduc- 
ing the charge to the thermal poly 
unit. In 1946 a catalytic polymeriza- 
tion unit was installed for processing 
the propane-butane fraction recov- 
ered from thermal cracking and re- 
forming. The. effluent from the cat 
poly reactor is charged into the ther- 
mal poly unit for fractionation. In 
this way, the two polymer gasolines 
are yielded as a mixture, and the un- 
converted material from the cat poly 
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operation is recovered and processed 
in the thermal poly unit. In 1946 the 
volume of butane delivered to the re- 
finery with the unstabilized casing- 
head stream was increased substan- 
tially. To offset this increase in butane 
feed to the thermal poly unit, the pro- 
pane content of the field stream was 
reduced. Later, facilities were installed 
for producing LPG propane from the 
unstabilized casinghead, leaving the 
thermal poly fresh feed predominately 
butane with only a relatively small 
amount of propane entering with the 
cat poly effluent. 

Referring to the simplified flow dia- 
gram, Fig. 1, the furnace feed pump 
takes suction from the furnace feed 
stripper through a suction cooler and 
discharges through the transecono-. 
mizers into the furnace coil. The 
charge is heated to about 1000 F at 
1500 psig then held at this tempera- 
ture for some time in convection sec- 
tion soaking tubes during which the 
cracking and polymerization reactions 
occur. After passing through the trans- 
economizers to preheat the charge, the 
furnace effluent flows through a pres- 
sure-reducing valve, thence through 
the partial stabilizer reboiler and a 
trim cooler into the partial stabilizer. 
The partial stabilizer bottoms are sta- 
bilized to the desired vapor pressure 
and rerun in equipment not shown 
on the flow diagram, and the light 
ends from the final stabilization op- 
eration are returned with the fresh 
feed. The overhead from the partial 
stabilizer passes to the furnace feed 
stripper where the recycle condensate 
is separated from the tail gas. In addi- 
tion ‘o the variations in fresh feed vol- 
ume and composition described above, 
variations occur from seasonal 
cha: zes in gasoline blending require- 
men': and raw casinghead deliveries 
from: the field. The rate of polymeriza- 
ion :s varied according to the volume 


of fresh charge available by adjusting 
the furnace transfer temperature. 

The transeconomizers consist of six 
40-ft shells in series. Each shell is 4.4 
in. ID and contains four 114-in. OD, 8 
BWG tubes. The furnace feed passes 
through the shells at an equivalent 
cold velocity of about 9.5 per sec. The 
furnace effluent passes through the 
tubes at an equivalent cold velocity of 
18.2 ft per sec. The actual hot velocity 
of the furnace effluent entering the 
tubes is approximately 130 ft per sec. 

The performance factors specified 
for the transeconomizers were: 











Shell side Tube side 
Furnace Furnace 
‘ charge effluent 
Rate, Ib per hr.......... 64,500 64,500 
Molecular weight......... 47. 46. 
Temperature in, °F....... 166 1,030 
Temperature out, °F...... 650 570 
Duty, Btu per br.... 2... .sscess 23,500,000 
jl, ) |e 391 
Heat transfer coefficient. ...... 160 








The actual performance of the 
transeconomizers varies with changes 
in volume and composition of the 
fresh feed. Any change that results in 
a greater concentration of heavy 
polymers in the furnace effluent in- 
creases the rate of coke deposition in 
jhe tubes resulting in an increase in 
pressure drop and a reduction in the 
heat transfer coefficient. An increase 
in fresh feed rate requires a higher 
conversion per pass thus increasing 
the rate of fouling. Similarly, an in- 
crease in the concentration of butane 
or olefins in the fresh feed results in 
more severe fouling because these ma- 
terials polymerize more readily and 


with much higher yields than does 
propane. 


The performance of the transecono- 
mizers attracted no attention until the 
last year. They worked well, consist- 


ently giving better than design heat: 


transfer. As a result, no records were 
kept from which to analyze perform- 
ance for the various feed rates and 
compositions. However, the generali- 
zations expressed above are clearly 
recalled, During the time that the al- 
kylation unit was operating and the 
fresh feed to the thermal poly unit 
was predominately propane and con- 
tained little or no olefins, practically 
no fouling occurred, and the heat 
transfer coefficient must have re- 
mained well above 200, even after 
long periods of operation. The rate of 
fouling increased noticeably whenever 
the alkylation unit was shut down. 


About 400 to 700 bbl a day of vir- 
gin naphtha has been mixed with the 
charge to the thermal poly unit since 
February 1949. This operation was 
begun cautiously, for we feared rapid 
fouling of the transeconomizers. Foul- 
ing has been worse than before but 
not as bad as we had expected. In an 
effort to counteract the fouling in an- 
ticipation of higher naphtha charge 
rates, we have tried quench injection 
at two points, “A” at the first pass 
inlet to the transeconomizers, and “B” 
at the inlet to the fifth pass. For 
quench we have used polymer rerun 
tower bottoms cooled and recycled at 
a rate of about 300 bbl a day. This 
material consists of heavy polymer 
gasoline, fuel oil, and some cycle gas 


FIG. 1. FLOW DIAGRAM 
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Tower Setting 


Scheduled by Lummus means engineering and construc- Sch 
tion is a complete integration of planning, forecasting and arri 
cost control, applied with individual responsibility from qui 
start to finish. Lummus’ complete scheduling of your refinery vide 
THE LUMMUS COMPANY project smooths the work flow. There is no wasted effort. und 


385 Madison Avenue, New York 17, N. Y. 


You can count on delivery of an economical, well function- ing, 
. i U A M U © ing plant on or before the required completion date. atir 
, | rec 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bldg., Houston 2, Texas 


The Lummus Company, Ltd., 525 Oxford St., London, W-1, England Scheduled by Lummus means plant engineering starts Lun 
Suit Seinarnn due Sodiedannes Lummus h 
ue Cambon, Paris ler, France * . . ins wit Ouc 
potin Aisbelenn Venenslone tusmees~Gittdle “lee Gredilies”” earlier than conventional work planning. It begi 








Se a ey Se original process design and job engineering. Because time wel 
is money, the project is engineered from the start with em- mo 
phasis on time-economies in the entire erection operation. inf 
Erection methods are analyzed in advance from the stand- car 

tha 


point of practical application at the site. 
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Tower Structure and Heater Erection 











Start-up and Operation 


ruc- Scheduled by Lummus means all materials are planned to 
and arrive as needed. Just the construction tools and skills re- 
rom quired for the immediate use of these materials are pro- 
very vided at each successive stage of the job. Costs are kept 
fort. under day-to-day scrutiny and control. Problems of deliver- 
ion- ing, erecting and coordinating individual units into an oper- 





ating whole are anticipated, with hundreds of previous 


records as a guide. PETROLEUM HORIZONS, the 
new 80-page book on Lummus 
processes and plants, features 


arts lummus’ wide range of experience is the key to this thor- a step-by-step description and 
: 2 flow sheets for 31 refinery 
with ough and advanced method of procedure. One recent job processes. it brings you 





complete details on the 
background, organization and 
em- months. Another complete foreign refinery was completed world-wide services of the Lummus Company. 
Your copy available on request. 


rime went from letting of contracts to successful operation in eight 


ion. in fifteen months. Your next project, “scheduled by Lummus” 
ynd- can be he answer to realistic cost control and the economies 


that come with completion on or ahead of schedule. 
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oil from the thermal cracking unit 
that is injected into the fractionation 
system to retard reboiler fouling. The 
net make of rerun tower bottoms is 
charged to the thermal cracking unit 
evaporator for separation and recov- 
ery of the heavy gasoline fractions. 
it has the following properties: 








Gravity, API. 


ASTM distillati on 
10% @ °F.... . wid a ace 350 
50 he Sabah ee cca nhss o Sao 450 
70 525 
90 625 


We first tried quenching at the 
transeconomizer inlet. Pressure drop 
through the system increased consid- 
erably in less than a day; so quench- 
ing was discontinued for the balance 
of the run. After discontinuing the 
quench, the rate of fouling continued 
at a normal rate as indicated by a 
gradual increase in pressure drop and 
a reduction in heat transfer rate. Up- 
on inspection, it was found that the 
quench caused a knot of coke to build 
up on the inlet pipe wall a few inches 
down stream from the quench inlet 
point. No coking within the exchanger 
tubes was attributable to the quench. 
Past experience had shown that coke 
deposition was usually limited to the 
last two passes; so quench was in- 
jected into the inlet of the fifth pass 
for the next run. Results of quench in- 
jection at this point have been incon- 
clusive. The quench appears to in- 
crease coke deposition from the point 
of injection to about 5 ft into the 
tubes of the fifth pass. From this point 
on through the system, coke deposi- 
tion is less. The maintenance of high 
heat transfer rates seems to be im- 
proved by the use of quench, but the 
pressure drop increases at a higher 
rate when using quench. The use of 
quench definitely retards fouling of 
the partial stabilizer reboiler and the 
trim cooler; so quench point “C” was 
added at the outlet of the transecono- 
mizers for use during test runs when 
quench was not added at point “B.” 

The coke is deposited uniformly as 
a thin scale in the tubes, It was ob- 
served on several occasions that the 
heat transfer improved after shut- 
downs, even when the transecono- 
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FIG. 2. Sketch of thermal poly unit transeconomizers. 


4” SER. 1500 


TUBE SIDE "BB" 








mizers were not opened and cleaned. 
This was attributed to the sloughing 
off of coke when the tubes cooled. The 
operators have taken advantage of 
this principle by reducing the furnace 
transfer temperature or changing the 
point of quench injection for short 
periods. The first attempt generally re- 
sults in considerable improvement 
with each subsequent attempt result- 
ing in less gain. 

Conditions at the start and end of 
two runs are shown in Table 1, one 
run with and one without naphtha. 
Typical compositions of furnace 
charge are shown in Table 2. A sim- 
plified sketch of the transeconomizers 
is shown in Fig. 2, and heat transfer 
coefficients versus time are plotted in 
Fig. 3 and 4. You will note from the 
irregularity of these plots that the self 
cleaning appears to happen frequent- 
ly during operation. 


Heat Transfer in Transeconomizer 


Fig. 3 is a day by day plot of the 
heat transfer coefficient obtained when 
the unit was operating on a feed con- 








TABLE l. whiaiasncaiel conditions. 


Feed: Propane-Butarfe (Run 12-9-48 — 1-28-49) 
Temperatures ~ °F 
Furnace feed 


Furnace eflluent 





Pressures PSI 


Flows — bbl per day 





To From Furn. 
econ. econ. trans. 
Beginning of run..... 110 655 993 
End of run* 110 650 1002 
Feed: Propane-Butane a Naphtha oy 7-1-49 — 9- sie 
Beginning of run 115 Ol -. 
End of run. Bs 115 307 979 


* Data shine are for 1-28-49 just before naphtha was added to feed. 


Furn. Econ. Fu urn. Naphtha 
out out charge Quench to feed 
1525 1040 8800 None None 
1500 960 7800 None None 
1550 1080 9000 450 500 
1600 640 7000 600 500 


Actual run continued until 3-6-49. 
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sisting essentially of butane. Follow- 
ing is a summary of the run: 

23rd day: The heat transfer coefi- 
cient fell off from a value near 240 at 
the start to about 220 by the 23rd day. 
At this point the coefficient leveled off 
for four or five days and then began 
to drop more rapidly than before. Due 
to lack of operating data, the cause for 
this leveling off is unexplained. 

38th day: The unit was shut down 
for emergency repairs. The heat trans- 
fer coefficient fell off to about 203. 

41st day: The unit was started up. 
No mechanical cleaning of the ex- 
changers was performed during the 
shut down, however, note that the heat 
transfer coefficient rose to about 225 
immediately after start up. This re- 
flects the self cleaning of the exchan- 
gers during the cooling off and starting 
up periods. The changing flows and 
temperatures probably caused coke 
particles to dislodge from the tube 








TABLE 2. Composition of 
furnace charge. 








Propane-butane Propane-butane 
feed plus naphtha feed 
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wall, After operations were lined out, 
the coefficient declined at a much 
higher rate than before. Irregular 
coke particles adhering to the tube 
wall after startup apparently acceler- 
ated coking of the exchangers. 

49th day: Reforming naphtha was 
injected into the fresh feed at the rate 
of 475 bbl per day. Prior to charging 
the naphtha, the heat transfer coefh- 
cient had fallen to about 207. The in- 
clusion of the comparatively heavy 


Front end view showing six economizer 


20 


30 40 “50 60 70 +80 
DAYS ON STREAM 


FIG. 4. Effect of coking on heat transfer in ihermal 
poly transeconomizer with reforming naphtha charge. 


naphtha in the feed resulted in some 
cleaning of the economizers and the 
coefficient rose to about 215 after 
about two days and then began to fall 
rapidly. 

The unit was shut down after a run 
of 87 days on account of a high pres- 
sure drop across the partial stabilizer 


passes, furnace 


at right; vertical line, center, is transfer line from furnace; line 


passing horizontally above economizer is transeconomizer outlet to the furnace. 
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reboiler and loss in heat transfer in 
the transeconomizers. 

Fig. 4 is a plot similar to that of 
Fig. 3 except that it covers a run when 
reforming naphtha was included in 
the feed. 

A summary of conditions affecting 
the heat transfer coefficient is as fol- 
lows: 

The unit was started up on July 1, 
1949. Note that during this run ap- 
proximately 500 bbl per day of 
quench was injected into the inlet of 
the fifth economizer pass. 

Sth day: Shut down for 31 hours 
on account of a loose header plug on 
the furnace. 

17th day: Washed economizers by 
injecting light cycle stock into the in- 
let to the economizers. Due to high 
pressure at the inlet very little quench 
stock was injected and the washing 
was ineffective. 

19th day: Lowered transfer temper- 
ature five degrees to 982 F. Transfer 
temperatures were maintained in the 
temperature range 979-983 throughout 
the remainder of the run. 

21st day: Charge rate was lowered 
because of the increasing pressure 
drop through the transeconomizers. 
At the same time, heat transfer in the 
transeconomizers began to improve 
rapidly; and on the 28th day the 
charge rate was increased 500 bbl per 
day to the former charge rate of 8700 
bbl per day. The improvement in heat 
transfer continued until the 32nd day. 
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32nd day: The combination unit 
was shut down for cleanout, and the 
naphtha charge and quench were dis- 
continued, Quench was started again 
on the 34th day, and naphtha charge 
on the 35th. The heat transfer rate, 
however, dropped steadily until ap- 
proximately the 57th day. 


53rd day: Because of the increas- 
ing pressure drop across the econom- 
izers, the charge rate was lowered 500 
bbl per day to 8200 bbl per day. 


55th day: Because of the poor heat 
transfer being obtained, an attempt 
was made to clean the transeconom- 
izers by cutting out the quench for a 
few hours. Very little benefit was ob- 
tained. The heat transfer increased 
slightly for a few days then leveled off 
until the end of the run. 


79th day: The thermal poly unit was 
shut down because of a high pressure 
drop across the transeconomizers. 
Upon inspection, a 14-in. to 3@-in. de- 
posit of coke was found at the inlet to 
the fifth economizer pass. The coke 
was localized in two cells immediately 
downstream from the point where the 
quench was introduced 4 or 5 ft in the 
four 1-in. tubes of the fifth economizer 
pass. 





Conclusions 


As a general rule, coking in process 
heating and cooling equipment is most 
severe at that point in the system at 
which the transition from vapor to 
liquid just commences or where the 
reverse transition nears completion, 
provided that the temperature at such 
point is sufficiently high to cause ther- 
mal decomposition of the liquid por- 
tion of the process stream. High boil- 
ing condensation products of thermal 
cracking and polymerization are espe- 
cially unstable so that coking may 
occur at relatively low temperatures 
as in the case just described in which 
coking occurs in the temperature range 
of 600 to 400 F. Of course, for appre- 
ciable coking to occur at such low 
temperatures, it is necessary that the 
liquid undergoing coking reactions be 
maintained at this temperature for a 
prolonged period, which is the condi- 
tion that prevails when the concentra- 
tion of liquid in the flowing stream is 
too low to result in effective washing 
of the tubes. In a heating or cooling 
cycle during which a transition point 
occurs that might cause severe coking, 
the transition is sometimes made in- 
stantaneous to minimize or avoid cok- 
ing. For example, in heating and 
vaporizing a heavy gas oil, steam may 
be injected into the stream at that 
point where vaporization approaches 
completion to cause flash vaporization 
of the residual liquid. Similarly, in a 
cooling cycle, quench may be injected 
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Rear view of the economizer units showing 
their general construction with the furnace at left. 


at some point above which condensa- 
tion commences and in sufficient quan- 
tity to immediately give an appreciable 
concentration of liquid phase in the 
stream. Actually, we expected rapid 
coking at the quench point as did 
occur because of localized sub-cooling 
when a small amount of quench was 
injected at the inlet to the transecon- 
omizers. The test was easy and cheap 
to make and could do no harm if 
stopped in time; so we tried it on the 
off chance that it might improve oper- 
ation, 


The usual design for thermal poly- 
merization units charging light hydro- 
carbons such as propane and butane 
specifies the use of tubular transecon- 
omizers for heat exchange between 
furnace feed and effluent streams. In 
designing naphtha reversion or poly- 
form units for inclusion of high con- 
centrations of naphtha or gas oil in 
the furnace charge, a tar knockout 
drum and circulating quench system 
is usually specified. In this case, the 
tar is cooled by exchange with the fur- 
nace feed or other process streams and 
recycled to the furnace effluent line at 


x KW OW 


A process to salvage valuable oil 
and wax from the settlings, or waste 
material, in the bottom of petroleum 
storage pits and tanks has been de- 
veloped by the Bureau of Mines, in 
cooperation with several oil com- 
panies. A test with 2000 bbl of waste 
stored for several years in an open 
pit, recovered nearly 600 bbl of clean 
oil containing 15-18 per cent of valu- 
able microcrystalline wax. 


sufficient rate to cause instantaneous 
formation of a high liquid concentra- 
tion in the effluent stream. Obviously, 
the transeconomizer system is the sim- 
pler in design and lower in construc- 
tion and operating costs, so that it is 
preferred when severe coking condi- 
tions are not expected. In addition, 
the transeconomizer makes possible 
waste heat recovery at a higher tem- 
perature level. You will note that we 
heat the furnace feed to 650 F in the 
transeconomizers at Wichita Falls, 
and, if desirable, this temperature 
could be increased by increasing the 
heat exchange surface. In the tar 
quench type operation, the temper- 
ature after quench is generally below 
650 F so that waste heat cannot be 
economically recovered above 600 F 
and generally considerably lower. 

It is not known why small changes 
in coil feed rate caused apparent self 
cleaning of the transeconomizers as 
was indicated at Wichita Falls. It is 
suggested that flexing of the tubes may 
have resulted from localized changes 
in temperature or pressure. As indi- 
cated in the examples, the improve- 
ments from self-cleaning were usually 
short-lived and of decreasing magni- 
tude at each subsequent occurrence. 
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KAYLO LAMINATED PANELS 
ovide Finished Walls 


In this typical installation, Kaylo 
Laminated Panels (with cement- 
asbestos facing) are used on a 
valve house. 








EASY TO ERECT 
Kaylo Laminated Panels are easy 
to erect, lightweight (only 6 Ibs. 
psf)—can be sawed, nailed or 
bored with standard tools. : 


» 4 








FOR CURTAIN-WALLS OR INTERIOR PARTITIONS, new Kaylo Laminated 
Panels provide many big advantages to the chemical, refining and 
allied industries. Available with a number of different facings, Kaylo 
panels offer these important features: 










Fire Protection—The Kaylo core is 
incombustible. Installed with proper 
joint systems, Kaylo Laminated 
Panels (with cement-asbestos, steel, 
aluminum or Monel facings) meet 


Permanence — The Kaylo core is an 
inorganic chemical composition which 
is rot-proof, vermin-proof and insol- 
uble in water. 


Structural Strength — Kaylo Lami- 
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AS. 2.me. one-hour fire standards. nated Panels have great strength 
Insulating Value—Two-inch panels and dimensional stability. Facing 
have better insulating value than and core material are _ securely 
16 inches of solid concrete. bonded with waterproof adhesives, 
Kaylo Laminated Panels provide better walls, reduced building load and 
easier erection for nearly every type of building. Investigate now. 


A VARIETY OF FACINGS are available on Kaylo Laminated Panels 
including: cement-asbestos, porcelain enamel, wood veneer, alumi- 
num, steel, plastics, zinc-coated steel, stainless steel and Monel. 


Send Coupon for Literature! 
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Economics of Waste Heat Recovery 


Waste heat recovery, by definition, 
is self-explanatory in that it is the util- 
ization of heat that would otherwise 
be wasted. A prevalent, but out-dated 
notion is that the refinery power-proc- 
ess balance is of a secondary consid- 
eration and that a full-scale study is 
not often justified in an already de- 
signed and operating refinery. Such 
an attitude will undoubtedly reflect in 
higher production costs. 

A simple list of methods of recover- 
ing waste heat, whether it be in initial 
design or in proposed operation 
changes, might be as follows: 


1. Use low pressure steam for heat- 
ing or process where possible, 
in existing equipment. 

2. Increase the operating efficiency 
of furnaces and heaters by keep- 
ing the excess air to an operating 
minimum. 

3. Install economical heat exchange 
to save cooling water and fuel: 
(a) Between oil streams. 

(b) With waste heat boilers, 
utilizing hot oil or flue 
gases, 

4. Utilize exhaust steam, with the 
addition of new equipment, as: 
(a) Superheat, and use for 

process as in oil strippers. 

(b) Use for power drivers, as 
in low-pressure turbines. 

(c) Use for refrigeration, in 
either of three methods. 

(d) Heat boiler feed-water, as 
with steam exhausting from 
pumps, non-condensing, or 
even low pressure turbines. 

(e) Condense the exhaust steam 

and return to condensate, 

5. Re-route water streams: 

(a) Use cold boiler feed-water 
in plant condensers and 
coolers, where practical. 

(b) Route semi-heated cooling 
water from one unit effluent 
to another unit, before re- 
turning it to the cooling 
tower. 

6. Miscellaneous and future devel- 
opments: 

(a) Determine the economical 
relation between the amount 
of steam and vacuum to use 
in a vacuum unit. 
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(b) Establish optimum thick- 
ness of insulation. 

(c) Install properly designed 
steam traps on steam heat- 
ers, which will discharge 
only steam-free condensate. 

(d) Develop centrifugal com- 
pressors to economically 
handle vapor at high dis- 
charge pressures, to avoid 
condensing and _ liquid 
pumping when transferring 
to another heated process. 

Items 1 through 5 will warrant fur- 
ther discussion. 

Item 1—Use of low pressure steam. 
An operator will often use high pres- 
sure steam merely because it is con- 
venient, where exhaust steam would 
suffice. A careful inspection through- 
out the refinery may reveal that high 
pressure steam is often being used on 
steam heaters in tanks and processing 
where it is unnecessary. 

Item 2—Increased Furnace Eff- 
ciency. This operation requires no ap- 
preciable equipment investment. A few 
draft gages, a well-equipped Orsat and 
the formula: 

Per cent Excess Air = 

0, 
(IN} =o, X 1000, 
79 








will determine the furnace efficiency, 
and possible saving in fuel gas. 
Example: A 50,000,000 Btu per hr 
duty furnace, having a stack tem. 
perature of 750 F is operating at 
70 per cent efficiency with 75 per 
cent excess air. If the excess air is 
reduced to 32 per cent, the calcu- 
lated efficiency will be increased 
to 75 per cent (by use of John 
Zink Combustion Chart, or Nel- 
son, Petroleum Refinery Engi- 
neer, 3rd Edition, page 367). 


Saving in Btu’s liberated 

= 50,000,000 — 50,000,000 
.70 75 

= 4,762,000 Btu’s per hr. 


Value of 1200 Btu per cu ft 
fuel gas, at 10¢/Mcf 


= 4,762,000 « 24 « $.1000 
1200 « 1000 

= $9.52 per day : 

= $3332.00 per year per 50 M 


Furnace. 


An increase over this saving can be 
attained on the furnace if proper 
burner and draft adjustments are 
made. 


Item 3(a)—Heat exchange between 
oil streams. The net saving obtained 
by the recovery of waste heat is the 
value of the heat saved, less the cost 
of the equipment and the cost of oper- 
ating. This net saving approaches a 
high limit for a given set of condi- 
tions, but decreases if any of the con- 
ditions are appreciably altered. It is 
therefore important to predict the best 
average operating conditions for eco- 
nomical design purposes. 

An important element in the design 
of heat exchangers is the selection of 
the most economical “approach”, or 
difference in temperature between the 
incoming cooling material and the out- 
going heating material. This selection 
determines the surface versus the heat 
exchanged. 

In general, heat is more valuable in 
proportion to surface, depending upon 
the payout time desired, but if a very 
low mean temperature difference 18 
attained the cost of exchanger sur‘ace 
will soon offset this saving. In the 
basic exchanger equation: 
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PROCESS HEATING SYMPOSIUM 


———_— 


Surface, sq ft = 
Btu’s exchanged 
MTD ®& transfer rate, 


the mean temperature difference and 
the overall heat transfer rate are both 
to the first power, so that lowering the 
mean temperature difference unduly, 
is exactly equivalent to having a low 
transfer rate, and the increase in sur- 
face requirements is proportional. 
This condition can easily get out of 
bounds in such units as solvent treat- 








ing or dewaxing, where temperature - 


levels are low but the heat to be trans- 
ferred is great. 

Finally, it is important to examine 
the overall heat balance of the unit be- 
ing studied, as well as the component 
parts. For example, if the oil entering 
the convection section of a pipestill 
has been heated by exchange to some- 
thing over, say 400 F, the flue gas 
temperature may be correspondingly 
increased to the extent that the saving 
in cooling surface and cooling water 
is more than lost in stack heat. The 
most economical heat-exchange may 
be determined by comparing the total 
cost of absorbing heat in the heaters 
and exchangers and removing it in the 
coolers. 


*Example of profit from heat ex- 
change: 

Exchanger duty 

= 6,400,000 Btu per hr 


Mean temp. diff. 
= 92 


Overall transfer rate 
ng 5 
Exchange Surface, sq ft 


6,400,000 


= 1990. 
92 & 35 sais 


30 deg rise cooling water 
circulation saved, at 
$.0060/M gal 

_ 6,400,000 « 24 « $.0060 
30 & 8.328 x 1000 


= $3.70 per day. 
3% make-up water saved 
at $.1168/M gal 
18,432 « $.1168 
1000 
= $2.15 per day 
1200 Btu per cu ft fuel gas 
saved, at $.1000/Mcf, and 
75 per cent furnace effieciency 
_ ©,400,000 « 24 x $.1000 
75 X 1200 « 1000 
= 517.05 per day 
Tote! saving 
= $22.90 per day. 


come 











theore ing and depreciation costs omitted, but 
ese ar offset by the increased savings derived 


from th release of the cooling tower to other 


duty, or in obtaining cooler water. 
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Cost of installed exchange, 

using finned tubes, 

@ $275.00 

= 275 & 20 = $5500.00 

PAYOUT TIME 

= 5500/22.90 = 240 days. 

Item 3(b) — Waste heat boilers. 
Waste heat steam boilers utilizing hot 
oil streams, slurries or flue gases are 
now conventional equipment rather 
than the novelty of a few years ago. 
Typical examples include: 


—Flue gas coolers on catalytic 
cracking units. 

-Catalyst slurry coolers on cata- 
lytic cracking fractionating 
towers. 


—Waste heat boilers using hot re- 
sidual material from cracking. 


—Waste heat boilers using tube still 
flue gases. The tubes for this op- 
erating 30 per cent of the total 
vection section of the furnace, or, 
by the use of induced draft cir- 
culation, in the breeching or ad- 
jacent to it. Hicks’ gives a good 
descriptien of these operations. 
One refiner in Oklahoma? is gen- 
erating 30 per cent of the total 
steam requirement in this way. It 
is preferable to produce the steam 
with some superheat (as by using 
finned tubes) so that it can be 
used directly. This affords better 
efficiency on turbines and results 
in less line loss than with satu- 
rated steam. 


The quantities of 140 psia steam, 
generated in fluid catalytic cracking 
units of various capacities, is some- 
what as indicated in Table 1. The 
values are naturally very approximate, 
and vary with the carbon residue of 
the feed stock, conversion in the re- 
actor, recycle ratio and other factors 
such as the original exchanger surface 
design. The steam generated may be- 
increased by about 25 per cent if cata- 
lyst recycle coolers are used, 








TABLE 1. Steam generation in fluid 
catalytic cracking units. 





Heatexchangedin Lb perhr98 per cent 


Oil charge to wasteheatboilers, steam, 140 psia, 
cat cracker, Btu's perhr _ from 300 F feedwater 
bbl per day 
12,000....... 47,081,000 52,000 
OS ae 67,000,000 74,000 
18,000. ... 84,200,000 93,000 
21,000..... 95,972,000 106,000 











It may be argued that the equipment 
for generating the above steam is part 
of the process equipment, and would 
have been necessary forcooling streams 
whether steam was generated or not. 
On this basis it is incorrect to estab- 
lish a utility savings and determine a 
payout on the separate parts, as the 
equipment payout would be included 


1950 





in the entire unit payout. The calou- 
lated saving is therefore realized 
strictly by comparison of the method 
of cooling, i.e., by water cooling or 
steam generation, assuming that the 
cooling could be done practically in 
either way and that the surface cost 
would be nearly identical in either 
case. 

Example: Using the 15,000 bbl per 
day charge in Table 1, the total 
heat in question is 67,000,000 
Btu 1 hr, generating 74,000 lb per 
hr steam.” If this heat were re- 
moved by cooling water, the cost 
would be: 


30 deg rise cooling water 
circulation cost at 


$.0060/M gal 


_ 67,000,000 x 24 x $.006, 


30 & 8.328 « 1000 
= $38.80 per day. 


3 per cent make-up water 


cost at $.1168/M gal 


192,974 X $.1168 © 


1000 
= $22.54 per day. 


Total cost of cooling with water 


= $61.34 per day. 


If the heat were removed by generat- 
ing steam, the-cost would be: 

Cost of treated boiler feed- 

water at $.1900/M gal 


74,000 « 24 « $.1900 
8.328 1000 
= $40.00 per day 
Cost of fuel gas for 100 deg 
of superheating at 136 psia 
considered as integral with 
the generation of steam 











74,000 « 74 Btu per lb « 24 * $.1000 
.65 & 1200 « 1000 

= $16.85 per day. 

Total cost of cooling by 

steam generation 

= $59.35 per day. 

Therefore the cost of removing the 
heat from the process streams is prac- 
tically identical whichever method is 
considered. In using the steam genera- 
tion route, however, 74,000 lb per 
hour of steam is produced for neces- 
sary use by the cracking unit at a 
cost of only $59.35 per day. If this 
steam were taken from the power 
plant, the cost would be: 

Power plant steam 


at $.2000/M lb 

74,000 *« 24 « $.2000 
1000 7 

= $355.20 per day. 


This high value is of course due to 
the cost of heat and its diversion into 











*Boiler blow-down should be considered for 
greater accuracy. 
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steam. In the waste heat boilers the 
heat was “free”, and this, then, is the 
substance of waste heat recovery. 

ltem 4(a)—Superheating exhaust 
steam. Several refinery processes re- 
quire the use of stripping steam, the 
physical action being that of partial 
pressure reduction by having sufficient 
mols of steam present. No heating re- 
quirement is expected, although the 
steam should be sufficiently super- 
heated to prevent self-condensation 
before reaching the over-head conden- 
ser. Under these conditions, and as the 
steam usually ends up in the sewer line 
rather than the condensate return, low 
pressure exhaust steam should be used 
for all stripping where possible, rather 
than the more expensive high pressure 
steam. The exhaust steam may be su- 
perheated in a direct fired heater, or 
where small quantities are involved, it 
may be superheated with live steam in 
a shell and tube exchanger. 





Example: 100 mols of stripping 
steam per hour is required at 5.5 
lb abs and 368 F. This is to be 
obtained by superheating exhaust 
steam from 250 F and 30 psia, 
to 368 F and 5.5 psia. The 
enthalpy requirement from the 
steam tables is 64 Btu 1 lb, or a 
total duty of 11,500 Btu per hr. 

The live steam is at a pressure 
of 154 psia (423 F) and will be 
lowered to 360 F and condensed. 
The enthalpy released will be 895 
Btu/lb, and the live steam re- 
quirement is therefore, 11,500/- 
895 = 12.8 lb per hr. 


Value of live-steam if 
used for stripping, at 
$.2000/M Ib 


1800 « 24 < $.2000 


1000 
= $8.04 per day. 


Cost of live steam, if used for super- 
heating exhaust steam. 


12.8 & 24 * $.2000 


1000 
= $.0615 per day. 


Saving, assuming that exhaust 
steam could not have been 
used otherwise 

= $8.58 per day. 


If the exhaust steam could have 
been condensed and returned to con- 
densate had it not been used for strip- 
ping, its value would be: 








Value of condensate, 


at $.0220/M Ib 
1800 < 24 x $.0220 
1000 





= $.9500, 


and the saving would be $7.63 per day 
rather than $8.58. 
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After determining the heat ex- 
change cost for such an installation 
the payout time is easily determined 
as in previous examples. 


As steam is generally more expen- 
sive than fuels, a more economical 
procedure on a large superheater duty 
is the use of a direct fired superheater. 
One example of this is the Petro-Chem 
Iso-Flow direct fired heater. Table 2 
indicates the relative cost of the 
smaller size units, and using cost in- 
dexes for labor, such as the “Costi- 
mating”’® series recently published, a 
payout time can be estimated. The 
prices in Table 2 are based on all 
welded schedule 80 carbon steel coils 
with welded return bends. These units 
are the all-radiant type, and efficien- 
cies are 60-65 per cent. 

A few trial calculations with plot- 
ting will indicate when to superheat 
with live steam or with direct firing. 
Another common method of super- 
heating steam is to install tubes in the 
box of a nearby furnace. In any case, 
an attempt should be made to avoid ex- 
panding live steam down to a low pres- 
sure for process operations, without 
making use of the available work in 
doing so. 

Item 4(b6)—Exhaust steam in low 
pressure turbines. Consideration of 
thermodynamic principles indicates 
that a greater efficiency of any heat- 
power cycle may be secured by in- 
creasing the temperature range through 
which the cycle is operated. With 
pumps, this principle is more appli- 
cable to reciprocating equipment than 
to turbines. The reciprocating steam 
engine utilizes more of the available 
energy of the steam at high pressure 
than at low pressure. The turbine, on 
the other hand, has an advantage at 
low pressure, or where the ratios of 
expansion are large, since it operates 
on a complete expansion cycle. In 
many cases, therefore, the thermal 
economy of pumping plants can be 
improved by installing low pressure 
steam turbines (particularly condens- 
ing) to utilize the exhaust steam from 
reciprocating equipment. 

About the same amount of energy is 
available for doing work in expanding 








TABLE 2. Relative cost of Petro-Chem 


Iso-Flow furnaces. 





Duty, thousand Btu's Price, dollars 


100 1950 
150 2050 
200 2150 
250 2250 
525 2750 
1000 3450 
1500 3700 
2000 4400 
2500 4950 
3000 5650 
3750 6300 
4000 6450 
4500 7200 
6000 8900 








from a medium boiler pressure «own 
to that of the atmosphere, as there jg 
in expanding from atmospheric »res. 
sure to that of a high vacuum. ‘joy. 
ever the expansion is much larger jn 
the second case, and to utilize this ex. 
pansion, the steam cylinder must be 
correspondingly larger. Efficiency js 
not greatly altered for the same horse. 
power. 

To illustrate, following is a ta‘yula- 
tion of the enthalpies from the Mollier 
Diagram of steam expanded at con. 


- stant entropy from an initial pressure 


of 140 psig with 60 F superheat, to 
several different terminal pressures, 








Pressure Enthalpy 
140 psig 1230 Btu per |b 
20 psig 1110 Btu per lb 
0 psig. 1052 Btu per Ib 
1.5 psia 920 Btu per Ib 








By subtracting the enthalpies be- 
tween two levels and dividing into the 
Btu-horsepower equivalent, 2545, the 
theoretical steam requirement per hp. 
hr is obtained. The steam rate, or 
pounds of steam per hour per horse- 
power output (brake horsepower) is 
then obtained by dividing the theore- 
tical steam by the turbine efficiency. 
As efficiency is a function of horse- 
power rating, and several other fac- 
tors, a true-evaluation will not be made 
here; but using a 50 per cent efficiency, 
the steam rates for different expan- 
sions are shown in Table 3. 








TABLE 3. Comparison of available 
heat from expanding steam. 





Steam Theoretical Steam rate, 
ressure Btu’s steam based on 
OP, Psi available required 50% eff. 
from to 

140 20 120 21.2 42.4 
140 0 178 14.3 28.6 
140 1.5 psia 310 8.2 16.4 
20 0 58 43.9 87.8 
20 1 5 psia 190 13.4 26.8 
0 1.5 psia 132 19.3 38.6 








The last two items of Table 3 are 
illustrative that wherever exhaust 
steam is discharging to the atmosphere 
at any pressure above zero it could ad- 
visedly be directed to an exhaust 
steam turbine, condensing. For single 
installations, a barometric condenser 
will probably be found the most eéco- 
nomical, even though the condensate 
ends up in the cooling water system. 
A surface condenser is of course justl- 
fied for larger duties, especially if lo- 
cated centrally to a number of units. 
Low pressure turbines, or equipment 
for revamping high pressure turbines 
to low pressure are readily obtainable 
at nominal prices, 

Pump end calculations are of course 
as commonly used. Conversion of head 
from feet of water to pounds per 
square inch, or vice versa is some- 
times troublesome. The head, 1 
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pounds per square inch pressure = 


ee oe But the head, in feet 
of water = psi X 2.31. 

Item. (4c)—Use of exhaust steam 
jor refrigeration. The purpose of a re- 
frigeration system is to transfer heat 
from a low temperature to a high tem- 
perature environment. As the required 
heat flow is in the opposite direction 
to the natural tendency, work is re- 
quired to perform the operation. In a 
vaporization machine, this is done by 
causing a volatile liquid to absorb heat 
at the low temperature by vaporization 
(pressure maintained lower than satu- 
ration pressure at the vaporizer tem- 
perature) , and to dissipate this heat 
at the high temperature by condensa- 
tion (pressure held higher than satu- 
ration pressure at the condenser tem- 
perature). Thus an evaporator, 
condenser, and some means of trans- 
ferring the refrigerant are common 
equipment to any type of vaporization 
refrigeration machine. 


The three common types of refrig- 
eration machines are compression, 
vacuum, and absorption. In the vapor 
compression system, the refrigerant is 
transferred by a compressor driven by 
a mechanical prime mover. In the 
water vapor-steam jet system, the re- 
frigerant is pressurized by pressured 
steam in steam jets. In the absorption 
system the prime mover is foreign 
heat. Each of these systems can utilize 
exhaust steam if desired, rather than 
high pressure steam. With the com- 
pression system, a low pressure tur- 
bine and centrifugal compressor with 
multiple stages is required to obtain 
the necessary pressure requirement. 
Large size nozzles or jets are required 
in the water vapor equipment, if ex- 
haust steam is to be used. 


The thermodynamics necessary to 
design any of these types or refriger- 
ation units may be found in a good 
mechanical or refrigeration handbook. 
The use of Stickney charts facilitates 
the computations in the case of the 
absorption system. Operating econ- 
omy is derived from the work ratio, or 
performance coefficient, i.e., the ratio 
of the net heat abstracted to the work 
expended. The horsepower and kilo- 
watts required per ton of refrigeration 
follow directly from this definition of 
work ratio, and the conversion factors: 


—_—_._ - 
— —_ 








Se ee 2,545 Btu per hr 
ERR pee = 3,415 Btu per br 
1 ton of retrigeration......... 12,000 Btu per hr 
Theoret.) horsepower per ton 2,000 


NW 





2545 x work ratio 7 


Satie 
—- 








Th: theoretical horsepower is nearly 
equal io the indicated horsepower, but 
the br:ke horsepower will be 10 to 20 


THE PETROLEUM ENGINEER, August, 1950 


per cent higher due to friction, in- 
ertia, and other losses. For example, 
at an 85 F condenser temperature 
(153 psig) and 0 F evaporator tem- 
perature (16 psig), one horsepower is 
required to produce one ton of refrig- 
eration with ammonia. Economies may 
be ascertained similarly to that of the 
turbine study and Table 3 when using 
steam. The latent heat of the steam is 
lost to cooling water in the compres- 
sion system, but is recovered for re- 
frigeration in the absorption system. 
As the latter is easily adapted to the 
use of exhaust steam for low temper- 
ature refrigeration, a further discus- 
sion seems pertinent. 

The continuous absorption system 
has undergone considerable improve- 
ment in recent years and probably 
merits a closer consideration than it 
normally obtains. This is particularly 
true in a waste heat study. The tend- 
ency, of refiners is to “grab” a gas 
engine compressor for refrigeration 
because it is convenient. The new de- 
sign absorption units have eliminated 
the analyzer and dehumidifier for 
purifying the ammonia, by using 
liquid ammonia reflux and fractiona- 
tion in the bubble column. Weak aqua 
coolers are usually not necessary, 
through better exchanger design with 
the strong aqua, and absorber eff- 
ciencies have been greatly improved. 
Most published flow diagrams in texts 
and handbooks show designs of the 
years from 1870 to 1910. 

The absorption system is based on 
the ability of water to absorb large 
quantities of refrigerant, usually am- 
monia, which can be released by the 
application of heat. The absorber com- 
pares to the suction stroke of a com- 


pressor in withdrawing vapor from the 
evaporator, The liquid transfer pump 
and generator compare to the dis- 
charge of a compressor in supplying 
pressure to the condenser. A block flow 
diagram of an ammonia absorption 
system is shown in Fig. 1. 

The refrigerant is drawn from the 
evaporator (expansion) coils F at a 
given pressure p, and dissolved in the 
absorber G where the combined pres- 
sure of solvent (ammonia-water) and 
refrigerant must be less than p,. The 
refrigerant is recovered by applying 
heat to the generator A; separated in 
anhydrous form by the bubble column 
B; liquefied in the condenser C; col- 
lected in a liquid receiver D (not 
shown); and returned to the expan- 
sion coils F through the expansion 
valve E. Since the absorber is at a 
lower pressure than the generator, it 
is necessary to insert between them a 
pump H to transfer the strong aqua. 
Only part of the ammonia (about 8 
per cent) is removed from the strong 
aqua, and the weak aqua solution is 
returned to the absorber through the 
heat exchanger I. Heat of solution and 
latent heat of liquefaction is evolved 
in the absorber, and must be removed 
to keep the pressure in the absorber 
lower than in the evaporator. 

As example performance of the am- 
monia absorption system, using 250 
F exhaust steam and at an evaporator 
temperature of 30 F, a work ratio of 
50 per cent may be obtained on a 
straight absorption cycle. On a re- 
sorption cycle, where two operating 
pressures and absorbers are used, a 
lower temperature level on the exhaust 
steam may be utilized (approximately 
210 F) but the work ratio would only 


FIG. 1. AN AMMONIA ABSORPTION REFRIGERATION SYSTEM 
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be about 18 per cent, with 85 F cooling = would show particular advantage 


water. 

Installations are somewhat bulky 
(although greatly reduced in the new 
automatically controlled designs) but 
where waste heat is available, econ- 
omies over mechanical refrigeration 
may be obtained. Comparative instal- 
lation costs are indicated in Table 4, 
illustrating that absorption type units 
have an advantage over compression 
units at low suction pressures and/or 
large tonnage. A certain large 3450 
ton absorption type installation, using 
exhaust steam, is reported to have cost 
70 per cent of what the same tonnage 
would have cost with compression type 
refrigeration. 

An interesting development in ab- 
sorption refrigeration is that of using 
water vapor as the refrigerant and an 
inorganic salt (lithium bromide) as 
the absorbent. As the high-boiling salt 
does not vaporize, there is no absorb- 
ent carry-over into the condenser. Eff- 
ciency is increased since no heat is lost 
for re-evaporation of the absorbent. 
Steam pressure as low as 10 psi may 
be used.* 

To make a decision as to which of 
these types of refrigeration is the most 
economical a separate study is re- 
quired for each locality with consider- 
ation given for utility availability and 
cost. An absorption unit, for example, 


where waste heat and/or inexpensive 
cooling water are available. One re- 
frigeration authority’ has stated that 
“most refiners could obtain their en- 
tire refrigeration requirements from 
waste heat, but only about 10 per cent 
of this large group have taken this 
advantage.” The ideal situation is to 
be able to alternate, partially at least, 
the winter heating requirement with 
the summer refrigeration load, utiliz- 
ing waste heat in both cases. 

Item 4(d)—Boiler Feed. Water 
heating with exhaust steam, above 0 
psi, is common practice. Since the use 
of exhaust steam turbines for boiler 
feed-water pumping is a “natural” in 
the same unit area as the feed-water 
heating, consideration should be given 
to the use of the exhaust steam from 
the low pressure turbines for this serv- 
ice. This latter procedure could only 
be used, of course, when the boiler 
feed-water temperature is below that 
of the exhaust steam under vacuum. 

Items 5(a) and (b) — Re-routing 
water streams. The two main heating 
requirements in refinery processing 
are: To do work, and to raise the tem- 
perature of the materials being proc- 
‘essed. Most of the first requirement is 
accomplished through the medium of 
steam, and the second by direct heat 
contact. The heat absorbed for raising 








TABLE 4. Dollars per ton of refrigeration (erected). 








Evaporator Compression tons ref. Absorption tons ref. 

temp. °F 600 1 600 1000 

eh rey eee eee . 232 200 188 306 262 240 
10 ; ee er ee 256 228 216 318 268 248 
0.. 5 tikvehigl Galante ened 292 266 254 330 278 258 

10 Rare ey Shee 320 316 300 344 288 268 
20 Re rer PA et : 400 372 352 362 302 282 
30 Pe Se Ft en. Te 468 432 408 384 320 298 
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nin 
cooling water. Ideally then, wh: not 


temperature must be removed ag - 


transfer the heat in the cooling ater 
directly into the boiler by routi: : the 
feed-water through plant conde \sers 


and coolers? Thus heat used fo: tem. 
perature raising will be trans! rred 
over to heat required for doing »ork, 
rather than wasted to the atmos) jiere, 
Obstacles arise, such as contamination 
but with proper sampling devices at 
the water effluent of each exchanger 
and oil-water separators where neces. 
sary, this ideology may be realized, 
Chemical treatment problems must be 
given full consideration. The prime 
cost of this type of waste heat recovery 
is in piping rather than heat excliange 
surface, so that a reasonable payout is 
easily obtained unless line distances 
are excessive. 


Conclusions 

A waste heat recovery program can 
range from a few simple changes in 
operations to a very extensive and 
complicated procedure. Fig. 2 illus- 
trates a possible power processing 
flow wherein the most obvious savings 
from waste heat recovery can be re- 
alized. 


If only one of each of the calculated 
examples were capitalized on, exclud- 
ing most of the items mentioned such 
as waste heat boilers and refrigera- 
tion, the saving, based on the utility 
costs used in this study, could amount 
to the following: 








One furnace efficiency improved. .... . $ 9.52 per day 
One heat exchanger installed... ... . , 22.90 per day 
One shell and tube steam superheater 
| RRR Sa it Aa 8.58 per day 
One exhaust steam turbine installed, 
200 hp, 40.0 steam rate........ } 38.40 per day 
Saving from proper steam traps...... 10.00 
eee eee $89.40 per day 


= $32,631.00 per year 








It should be reasonable to expect to 
obtain at least three times this saving 
in a given year, which would be ap- 
proximately 10 per cent of an annual 
million-dollar fuel bill. Good super- 
vision is an integral necessity in re- 
covering this waste heat, but the sav- 
ing and the supervision are both well 
justified. : 


Increased cooperation between 
processing industries and equipment 
designers and manufacturers should, 
in the future, result in additional de- 
velopments which will improve the 
possibility of waste heat recovery. 
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CARBON) 800 Pounds @ 750°F. 
STEEL ) 1500 Pounds Cold Non-Shock 


For 150-800 pounds service * Round 
Bolted Bonnet * Bolted Gland * Gasket 
or Ground Joint * Outside Screw and 
Yoke * Renewable Seat Rings * Solid 
Wedge — Slotted Type * Rising Stem 
11-13% Chrome Stainless Steel 
Trimmings * Sizes '/4" to 2" inclusive. 





HENRY VOGT MACHINE CO. Louisville 10, Ky. 


BRANCH OFFICES: WEW YORK © PHILADELPHIA e CLEVELAND e CHICAGO eo ST. LOUIS e DALLAS 


THE FETROLEUM ENGINEER, August, 1950 C-35 

















This aerial photograph shows the major processing units that formed modernization program. Bottom center is the delayed 
coking unit, with the old thermal coking units just back of it. Beyond the old coking units and to the left is the new catalytic 
cracking unit, with the treating plant at top center. A part of the alkylation unit is shown top right. 


P 710.1 


Complete East Chicago Refinery Expansion 


M ovine to the forefront in line with 
its Lake Charles and other refining 
centers the East Chicago refinery 
modernization program of Cities Serv- 
ice Oil Company has been completed 
and the expanded plant is in opera- 
tion. Built around a fluid catalytic 
cracking unit that charges 14,760 bbl 
of feed per day, and a delayed coking 
unit (thermal) that produces more 
than 600 tons of petroleum coke per 
day, this Kellogg-designed-and-built 
expansion followed the last addition 
that was a war-built alkylation and 
*Refinery Editor. 
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ARCH L. FOSTER* 


isomerization plant. The entire refin- 
ery now processes 35,000 bbl of 
chiefly Mid-Continent crude daily. 


In addition to the catalytic cracker 
and the coking unit, the program in- 
cludes a modernized water and sewer 
system, additional crude storage, ex- 
panded gasoline treating capacity, a 
gas purification and light ends recov- 
ery unit, more steam-raising units and 
several buildings that were much 
needed in the new setup. 


EXCLUSIVE 


The old plant included a crude top- 
ping unit, pressure coking (thermal 
cracking) units, the alkylation and 
isomerization unit, an absorption and 
light oil stabilization unit, and a treat- 
ing plant. At a cost of about $20,000, 
000 the new units make this plant 4s 
modern as any in the Cities Service 
assembly or the industry. 


Fluid Cracking Unit 


This unit is of the typical improved 
design, and to it is charged nearly 
15,000 bbl per day of topped crude or 
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New fluid catalytic cracking unit has 


other petroleum fractions. Auxiliary 
equipment heats the charge and vapor- 
izes most of it into a gas oil that passes 
direct to contact with the incoming 
regenerated fluid catalyst; this stream 
amounts to at least 10,300 bbl daily. 
The catalyst regenerator, a vessel: of 
typical design 3614 ft by 35 ft, has a 
coke-burning capacity of 15,000 lb 
(7% tons) per hour. Combustion 
gases from this burning are led 
through waste heat steam generating 
units, producing 110,000 lb of steam 
hourly. To meet the requirements of 
this carbon-burning unit the blower 
capacity of 195,000 Ib of air per hour 
is provided. 


Part of the storage at the East Chicago 

Refinery of Cities Service Oil Co. (Del.) 

is shown. Bullet storage, left, for bu- 

tane cnd natural gasoline; sphere at 
right for butane. 
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a daily capacity for 14,760 bbl of feed stock and 


10,300 bbl gas oil conversion. 

















08 CMP 


One of the major processing units in modernization pro- 
gram was delayed coking unit, shown at left. Each of 
the two coke drums has a capacity of 326 tons of coke 
and are said to be the largest in use by any U. S. refinery. 


The “cat” cracker assembly in- 
cludes a fractionating tower 120 ft 
by 16 ft; the reactor is 50 ft by 21 ft 
diam, while the regenerator is 35 ft 
high by 36.5 ft diam. The delayed 
coking units, employing thermal 
cracking for reduction of the charge 
to gasoline, coke and gases, dominate 
the plant skyline. The twin coking 
drums, each 68 ft high and 17.5 ft 
diam, of 326 tons coke capacity, are 
surmounted by derricks of the same 
height, making the overall height of 
the structure about 160 ft from the 
lower level of the drums. These der- 
ricks are necessary to operate the coke 
removing equipment. Nearly 70 ft of 
coke is deposited in each drum in turn. 
\ special cutting tool is supported by 
the derrick, and cuts a hole through 
the coke bed. Through this hole is 
lowered a hydraulic cutting head from 
which jets of water under very high 
pressure cut the coke from the bed 
and drop it into gondola cars set below 
the open lower end of the drum, This 
system, developed several years ago 
and now used widely in coking opera- 
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tions, reduces greatly both the time 
required for and cost of coke removal. 
This delayed coking unit has cost in 
the neighborhood of $3,000,000; the 
catalytic cracking unit represents an 
outlay of about $7,000,000. 

Several other units make this re- 
vamped refinery one of the most mod- 
ern in the country. A gasoline treating 
unit provides for washing the distillate 
with a solution of caustic soda, which 
is regenerated by heating and blowing 
with air. The distillate is then treated 
by the Linde copper chloride process, 
to eliminate sulphur compounds. A 
Girbotol unit recovers and eliminates 
hydrogen sulphide from distillates and 
vapors by amine absorption, a well- 
known process. 

The new refinery requires much 
more water than did the older smaller 
capacity plant, a situation that neces- 
sitated expansion of the water system 
of supply. To obtain a satisfactory 
supply two miles (11,000 ft) of 41%, 
ft (54-in.) water line was laid between 
the plant and the pump house situated 
on the shore of nearby Lake Michigan. 
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Bubble tower at the East Chicago, Indiana, refinery of 
Cities Service Oil Company. 


The system now handles 125,000 gpm. 
A new boiler of 100,000 lb of steam 
per hour capacity has been installed, 
which doubles the steam capacity of 
the plant. To handle the various prod- 
ucts from the new units, and to store 
crude for their charging, 650,000 bbl 
of new storage of all types were built. 

Crude for the plant’s needs is sup- 
plied mainly from Mid-Continent 
fields through two trunk lines, that of 
the Texas-Empire jointly owned line, 
and the Basin pipe line system. An- 
other unit installed at the plant is a 
typical API standard effluent water 
purifying plant, to remove all oil and 
other undesirable materials from the 
water to avoid pollution of lake and 
stream waters. 

Adjacent to this refinery, although 
its cost is not included in the $20.000,- 
000 mentioned, is the new technical 
service laboratory. The building has 
10,000 sq ft of floor space, and the 
staff will devote its attentions to serv: 
ice for the sales department, product 
testing and evaluation, and new pre 
uct development. "* 
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PFLO neaters 


ARE USED ALL OVER THE WORLD 








A Born “UPFLO” Heater of the type BORN “UPFLO” HEATER FEATURES: 


shown here was recently installed for 
“SACOR” at Lisbon, Portugal by Born 


Engineering Company who supervised j j Develop higher efficiencies 
the construction and utilized local 
labor for erection. 


Have lower construction cost 
Have lower operating cost 


4 Have negligible mainte- 
nance cost 


Use less ground space 


Greater safety 


N: | ENGINEERS and CONTRACTORS | and | ENGINEERS and CONTRACTORS | 
TULSA, OKLAHOMA 


Representatives: LOS ANGELES, CALIF.. G R. Nance G Co SHREVEPORT, LA., Bass Sales G Equipment Co 
HOUSTON, TEXAS, Sales Engineering Co. of Houston. Inc NEW YORK, N. Y., Richard Morton 
Canadian Associates: BRANDON, MANITOBA, Canadian Brown Steel Tank Co Ltd 
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THE TECHNICAL FORU 


Questions on the petroleum and natural gas industries’ 


technology, chemistry, engineering, and operating problems 


are answered each month by widely recognized authorities. 


Fractionator 
Instrumentation 


What are the essential instru- 

mentation requirements for a 
50-plate tower for separating pentanes 
and lighter overhead, a side stream of 
Vv. M. and P. naphtha off about the 
25th tray, and heavy naphtha as bot- 
toms, from a Mid-Continent straight- 
run 450 endpoint naphtha, being the 
whole overhead fraction from a pri- 
mary crude still? 

L. N. G. 


Several assumptions must be 

made in order to completely out- 
line an instrumentation setup for thie 
column. These are listed below: 

1. There is a surge tanke between 
the crude still and the naphtha column, 
and this tank is of sufficient capacity 
to permit independent control of feed 
to the naphtha column. It is always 
desirable to be able to control feed to 
any fractionation column independ- 
ently. 

2. An external fired reboiler is 
used to provide reboil vapor for the 
column. An internal coil using high 
pressure steam could have been used, 
or the feed could have been flashed 
prior to entrance into the column. It 
is felt that the above choice is a good 
compromise between maximum econ- 
omy and good column operation, 

3. No stripping steam is required 
in the column itself, but a steam strip- 
per is included in the V. M. and P. 
naphtha product stream. This stripper 
is used to give more precise control 
of the ibp of the naphtha stream. This 
is an important consideration for this 
product. 

4. A partial condenser is used on 
the column overhead, and the net 
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overhead of pentanes and lighter is 
recovered from the reflux accumulator 
as a vapor. 

The following symbols are used on 
the flowsheet in Fig. 1 to designate the 
control application: 

RFC—Recording flow controller 

LLC—Liquid level controller 

RTC—Recording temperature con- 

troller 

RPC—Recording pressure control- 

ler 

Set —This refers to a secondary 

controller, the control point 
of which is set by a primary 
controller. The primary con- 
troller in each case is shown 
connected. 


—Controller 


—Pneumatic diaphragm 
control valve 


—Pressure or 
temperature point 

—Orifice type flow 
meter 

—Liquid level float 


It should be pointed out that even 
with the above assumptions, there are 
numerous ways in which the column 
could be instrumented. The setup 
shown in Fig, 1 is for precise control, 
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In the Rockwell-Emco design the chart moves in a counter clock- 
wise direction from the underside of the pen to the top. This 
direction of movement in combination with a carefully projected 
pen angle tends to draw ink from the pens and feed it on the chart 
at uniform rate of flow. Blurred and missing records are eliminated 
by this positive method of inking. Here is just another advantage 
of using Rockwell-Emco orifice meters on all your services. Write 
for bulletin 1020. 
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which is indicated by a 50-plate frac- 
tionation column. It will be pointed 
out in the description of the installa- 
tion, below, where fewer instruments 
could be used, at the expense the qual- 
ity of control. Depending on the feed 
composition and the product specifica- 
tions, this step might be indicated. 


Pressure 


The rates of takeoff for pentanes and 
lighter and for heavy naphtha are 
seen to depend on pressure in the re- 
flux accumulator and liquid level in 
the columns, respectively. Thus the 
takeoff rate for V. M. and P. naphtha 
is set by a flow controller. During an 
upset in column conditions the con- 
trol point for this controller may have 
to be adjusted in accordance with 
other operating conditions at the time. 
Note that the rate of takeoff of V. M. 
and P. naphtha sets the control point 
on the flow controller for the stripping 
steam. If the ibp specification is not 
considered too important, this strip- 
ping steam may be controlled man- 
ually. 


Temperature 


Column temperature is controlled 
by varying the amount of reboil vapor 
returned to the column from the re- 
boiler. As the reflux rate depends on a 
liquid level control, this provision also 
takes care of variations in reflux rate. 
Note that the temperature controller 
sets the control point on the rate of 
flow controller. The flow controller 
on the fuel gas might also be tied in 
with the temperature controller to 
give somewhat better temperature con- 
trol. However, it is felt this step is not 
justified. 

The temperature controller in the 
effluent from the partial condenser sets 
the control point for the pressure con- 
troller on the reflux accumulator. It is 
very important to note that the pres- 
sure and temperature may not be set 
independently and maintain the prop- 
er phase relationship in the reflux ac- 
cumulator and takeoff rate for the net 
overhead, Thus, these two variables 
must be varied in the proper ratio for 
acceptable operation of the reflux ac- 
cumulator. It might be possible to con- 
trol this pressure manually, depend- 
ing on the number of upsets in column 
operation. This is not recommended 
however. 

Another possibility in instrumenta- 
tion of this column is that the control 
points of all other primary controllers 
be set by the flow controller on the 
column feed. In this manner, proper 
compensation for a change in feed rate 
is made automatically throughout the 
system. For this installation, however. 
this step is probably not justified. 

A. M. Platt and G. L. Farrar. 
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Ask The Forum 

You can ask any questions 
in this department and get 
answers from the leading scien- 
tists and engineers in the refin- 
ing and gas processing indus- 
tries. 

Address your questions to 
Technical Forum Editor, Box 
1589, Dallas 1, Texas, and 
you'll have an immediate an- 
swer before publication. 











Solubility of 
Non-Hydrocarbon Gases 


Can you refer me to any compre- 

hensive report on the solubility 
of non-hydrocarbon gases in petroleum 
and the effect on their solubility of dis- 
solved hydrocarbons (e.g. methane, 
ethane, etc.) ? H.L. J. 


In the book, Petroleum Refinery 
Engineering, Third Edition, by 
W. L. Nelson, the solubility of non- 
hydrocarbon gases in petroleum and 
the effect on their solubility of dis- 
solved hydrocarbons is discussed. This 
work is set forth in Chapter XVI on 
Vaporization and Condensation. In 
addition to discussing the general 
vapor-liquid relationship including 
the presence of an inert gas and an 
immiscible component, Nelson has set 
forth a very up-to-date series of refer- 
ences relating to this subject. 
Thermodynamic and physical data 
on the above subject is by no means 
complete and that dealing with the 
nitrogen-methane system is especially 
meager. These data are required for 
the design of equipment for storage 
of natural gas as a liquid, or combined 
fractionation and liquid storage, or 
nitrogen removal and _ transmission 
without storage. This situation has 
prompted the American Gas Associa- 
tion to initiate work on “P-V-T Rela- 
tionships of Methane with Nitrogen 
System.” The results of this project at 
the Institute of Gas Technology will 
be looked forward to with interest. 
Frank H'. Dotterweich. 


Work Greases 


Why “work” greases? Which is 

better, high or low speed work- 
ing, and why the choice? What is the 
optimum length of working time and 
what is the relationship between speed 
of the working implement, length of 
working time, and texture of the fin- 
ished grease obtained. E. C. B. 


aA Lubricating greases are 
“worked” primarily because, by 
so doing, a more reliable measure of 
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the consistency is obtained than ‘: an 
“unworked” test were made, Sin e it 
is impractical always to take the on. 
sistency of a grease in the ori: inal 
container, the product is disturb: 4 in 
transferring to a cup in which sich a 
test is to be made. By specifyin: 60 
double strokes in a standard grease 
worker before a test is made for con. 
sistency, the irregularities due to vari- 
ations in handling by different «per. 
ators are equalized. 

The standard method for this test 
(A.S.T.M.-D 217) calls for comple. 
tion of 60 full double strokes of the 
perforated discs in about one minute, 
Likewise, a mechanical worker is set 
for this rate also. Tests have been 
made when the 60 strokes were com- 
pleted in less than half a minute and 
also in two minutes on differeni por- 
tions of the same sample of grease. No 
appreciable differences in the final 
penetration was found due to different 
rates of working. It-is important. how- 
ever, that a consistency of the sample 
be taken as soon after completion of 
the working as possible, as greases 
that are quite thixotropic, such as axle 
grease and aluminum base grease, be- 
gin to “set-up” as soon as the shear of 
the worker has ceased. 

As the grease is forced through the 
holes in the disc of the worker it is 
subjected to a shearing action. This 
repeated shear will have a tendency 
to shorten fibers in most greases so 
that, after prolonged working, most 
greases should be of a smoother tex- 
ture than before working. The multi- 
purpose greases now being marketed 
should change very little in this re- 
spect, even after 10,000 strokes. Due 
to this shear some heat is developed 
and it is conceivable that if the action 
of the worker were extremely rapid 
and prolonged, this heat might alter 
the texture of the grease. Thus, in the 
case of a grease of low softening point. 
the product might be warmed enough 
to reach a gel stage. 


B. & M. 


Water-Proof Grease 


What are the properties, compo- 
sitions, and requirements for a 
grease that through proved perform- 
ance offers the best service under the 
conditions in which it will be in con- 
tact with water. 
M. E. E. 


A lubricating grease that will 

give satisfactory service when 
used in contact with water should be 
one that does not emulsify or thin out 
to such an extent that it will be re- 
moved from the bearing surface. Prob- 
ably the best test for resistance to the 
action of water is one called for in 
certain government specifications such 
as AN-G-15a. This consists of packing 
a 204k Conrad type ball-bearing with 
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4.0 grams of lubricating grease, clamp- 
ing this bearing in a case held on a 
horizontal shaft that is rotated at 600 
rpm, the inner race turning freely. A 
plate covers the end but a clearance 
of 0.01 in. is provided around the 
clamp on the end of the shaft. A stream 
of distilled water is directed at a point 
approximately 14 in. above the open- 
ing in the cover plate while the bear- 
ing rotates for one hour, The stream 
of circulating water is forced through 
al mm capillary at the rate of 5 ml 
per second. The initial temperature of 
the water is that of the room and it 
should not exceed 120 F during the 
test. At the conclusion of the test 
the bearing is removed, dried, and 
weighed to determine the loss of lubri- 
cating grease. 

In the above test it is found that 
most products made with soda soaps 
will be almost entirely removed from 
the bearing. A number of lubricating 
greases will show little removal due 
to the action of water. Among these 
are barium, calcium, and most lithium 
base lubricating greases. To this list 
may be added oils densified with asbes- 
tos floats, carbon blacks, fine silica, or 
bentonite to which has been attached 
an organic radical. Graphite is also 
an aid in resisting the washing action 
of water if it is incorporated in lubri- 
cating greases. 

Not only should the lubricant resist 
emulsification or washing from the 
bearing but it should also prevent rust- 
ing of the metal. Prevention of rust 
may be due to excluding water entire- 
ly or in case water does reach the 
metal, the presence of a rust inhibitor. 
An accelerated test for such a quality 
consists of coating polished steel panels 
with a thin coat of the lubricating 
grease and then subjecting the panels 
to a salt spray. The most satisfactory 
products will prevent rust for at least 
100 hr under these conditions. 

A number of years ago almost all 
waterproof lubricating greases were 
calcium base products of a consist- 
ency of a No. 5 cup grease. Some of 
these also contained free tallow, wax. 
or graphite. In recent years barium 
base lubricating greases have done an 
outstanding job when used in contact 
with water. 

Klemgard (1) gives a formula for 
a waterproof lubricating grease that 
is made from fatty acids rather than 
fat. Also, an excess of hydrated lime 
is employed in the manufacture, The 
resulting product has the following 
characteristics : 

Per cent free 

alkali, (Ca(OH),)........ 0.50 to 1.75 

er cent water.................. 5 to 7 
Penet: ation, worked ........ 160 to 210 
A cube of this grease approximately 
one in-h square was not appreciably 





deformed, melted or dissolved after 
being boiled with tap water for twenty 
minutes. 


Specifications for two lubricating 
greases that give satisfactory service 
when in contact with water are given 
below: 











Soap kind Calcium Barium 
Soap per cent max... . 26 20 
Water per cent max... . 2.5 0.1 
Viscosity of oil... .. 100 min SSU 400/450 @ 100 F 
Ash max........ 4.0 8.5 
Min. dropping point .. 210 F 375 F 
Penetration, worked. ... 175/205 265/295 








For stick lubricants in valves used 
for high pressure steam, calcium soaps 
are made from vegetable oils and vege- 
table waxes and this soap, ground to 
a fine powder, is mixed with high flash 
oil. Some graphite may also be added. 
Castor oil and carnuaba wax are suit- 
able materials from which to produce 
the above soaps. 


Reference: Klemgard, Manufacture 
of Lubricating Grease, Reinhold Pub- 
lishing Company, 1937. 

B. and M. 


Viscosity of 
Distillate Fuel Oil 


I have been unable to find the 

viscosity of Mineral Seal Oil, or 
No. 2 fuel oil, at 90 F and atmos- 
pheric pressure. Will you please pro- 
vide me with this viscosity under the 
given conditions? 


In reply to your letter asking for 

information on the viscosity of 
Mineral Seal Oil or No. 2 fuel oil at 
90 F and atmospheric pressure, the 
viscosity will vary somewhat, depend- 
ing on the crude source of the oil. 
Available data, however, indicate that 
a Mid-Continent straightrun No. 2 
burning oil of 35-40 API gravity and 
550 F mid-boiling point will have a 
viscosity of 4.0 to 4.6 centistokes at 
90 F. It is believed these values are 
typical for this type product. 

Anon. 


Freezing Hydrocarbons 


Please refer to us any available 

data on the freezing pure, dry 
(water-free) gaseous hydrocarbons at 
temperatures well above the critical 
under extreme pressures. We have 
seen data on the freezing of nitrogen 
at up to zero degrees Centigrade 
(mentioned by Bridgeman and meas- 
ured by Benedict), but cannot find re- 
ports of similar behavior of the in- 
dividual hydrocarbons. 


C. C. A. 


A An examination of the Chemical 
Abstracts, 1917-1949 reveals no 
data on the above phenomena as ap- 


plied to light hydrocarbons. 
Alan S. Glendening. 
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Treating Burning Oils 
What is the best method for 


treating burning oils from sour 
crudes, with special reference to com- 
parison of acid treating with other 
practicable methods? 
W.R. A. 


The treatment of burning oils 

from sour crudes has many com- 
binations of acid, alkali, lime, clay, 
filtration, and additives. Oils from 
sour crudes contain acidic compounds 
that should first be removed by a 5 to 
8 per cent NaOH to form water soiu- 
ble sodium salts. Strong NaOH forms 
oil soluble salts that increased color, 
gum and sediments develop more rap- 
idly in storage. If the refiner desires 
to check this difference of weak and 
strong NaOH treatment, one liter of 
butane treated and evaporated will 
pass the copper strip corrosion test 
and fail to pass this test using strong 
NaOH same percentage volume to the 
butane. This causic soda solution is 
readily tested by titration with phe- 
nolphthalein and congo red indicators 
and should be withdrawn at 50 per 
cent based on MI (congo red) minus 
MI (Phenolphthalein) divided by Ml 
(congo red). 

A convenient soap test for fuel oils 
indicates the presence of soap or scum 
forming materials that may cause color 
or interference of screens in domestic 
burners. The reagent is 5 grams of 
ferric sulfate per gallon of distilled 
water and should be filtered about 48 
hours to give a clear solution. Pro- 
cedure: Mix 2 oz of the oil sample 
and one ounce of the reagent in a 4- 
oz chemically clean oil bottle. Shake 
vigorously for 15 sec and observe 
these 4 points: Rate of separation, ap- 
pearance of oil layer, appearance of 
water layer, and amount of scum 
formed. Results can be reported as 
follows: Good—rapid separation, oil 
layer cloudy, water layer clear, no 
scum at interface of oil and water 
layers. Fair—complete separation in 3 
minutes, oil layer cloudy, water layer 
clear to slightly milky, small amount 
of scum at interface or sides and bot- 
tom of test bottle. Poor—slow separa- 
tion, oil layer cloudy, water layer 
milky or filled with large amounts of 
scum. Very poor — scum does not 
break on rotating the test bottle. 

Sulfur, oxygen, or nitrogen com- 
pounds are generally present in color 
formation of burner oils. Subsequent 
acid treatments of 5 to 10 lb per bar- 
rel, mixed lime and clay filtrations to 
remove acidic residue require both 
equipment and chemical costs. If soap 
tests show improved results from any 
combination of these treatments, the 
burner oil should be treated with cur- 
rent production for best over all re- 
sults. C. W. Rippie. 
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Scurry to Have 
Gasoline Plant 


Work is to begin soon on the largest 
gas conservation project in the Scurry 
County, Texas area. Completion for 
the proposed 67,000,000-ft per day 
gasoline plant is set for next spring. 

The new plant will be operated by 
Sunray Oil Corporation for the 35 
operators participating in the project. 
The plant, to be built on the Von Roe- 
der farm northwest of Snyder, is ex- 
pected to yield more than 450,000 gal 
of liquid products daily. This is based 
on a yield of around 7 gal per 1000 ft 
of gas. 


New Grease Testing Machine 


Analysis of the performance of 
greases in roller bearings is facilitated 
by a new testing machine developed 
by The Texas Company research sci- 
entists. The system determines per- 
formance of lubricating greases in roll- 
er and ball bearing assemblies, over a 
wide range of temperatures and under 
high-speed stroboscopic light. Ma- 
chine includes a high-speed motor- 
driven shaft, a shielded ball bearing in 
an electrically heated oil bath, regu- 
lated up to 300 F and higher. 





PACIFIC’S NEW 
Stainless Steel Gate Valves 


— SEND 
FOR 
BULLETIN 








150 Lb. 


Stainless Steel 
GATE VALVES 
Series 150: 
Sizes V2" to 8" 


Ends 
Series 600: 


or Socket 
Welding Ends 


PACIFIC VALVES, INC. 


3201 WALNUT AVE., LONG BEACH 7, CALIFORNIA 

TELEPHONES: 1.B. - 40-5451; Los Angeles - NEvoda 6-2325 

TELETYPES: 1.B. - 8-8076; New York City 1-1077 

Offices: San Francisco, Calif.; Houston, Texas: Chicago. Illinois: 

Salt Lake City, Utah; Denver 

Pennsylvania; Clevelond, Ohio; Seattle, Washington; New York, 
N_ Y.; St. Lowis, Missouri; Tulsa, Oklahoma 


Colo.; Beaumont, Texas; Pittsburg, 















600 Lb. 
Type 316 or Alloy 20 


with Flanged Ends 
V2" te 2" 


with Screwed & 
Socket Welding 


Sizes V2" to 2" 
Flanged, Screwed 
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Flow diagram for Gaylor caustic recovery process. 


Caustic Recovery Process Introduces 
New Development 


Tue Gaylor caustic recovery process 
introduces a new development, so far 
as practical full-scale refinery proc- 
esses are concerned. It employs the 
“nascent oxygen” generation princi- 
ple for the oxidation of mercaptans 
and other organic sulfur impurities, 
as removed from light products in 
refining. 

Spent caustic is settled to remove 
any entrained hydrocarbons and is 
then sent to an electrolyzer, passing 
between charged electrodes that are 
separated by insulating diaphragms 
permeable to liquid but not to gases. 
From these electrodes hydrogen is re- 
leased at one point, and may be col- 
lected for use in other processes, or 
may be sent to the atmosphere as 
waste. Oxygen is liberated at the 
other electrode (anode), and reacts 
directly with the mercaptans present 
in solution in the caustic to produce 
disulfides. These disulfides are insolu- 
ble in the caustic, separate out, and 
may be drawn off to separate run- 
down storage. (Separation is facili- 
tated by transferring the mixture to a 
settling tank, and further aided by 
adding a small stream of gasoline con- 
tinuously to the settler.) 

Regeneration of the caustic takes 
place at atmospheric temperatures, 
requires no heating or steaming. Low 
power consumption is assured be- 
cause of the need for only low pres- 
sure to send the solution through the 
electrolyzer. Low-voltage power of 
high current density, just enough to 
liberate the required amount of oxy- 
gen to oxidize the mercaptans actu- 
ally present, is employed, and may be 


obtained by means of a rectifier or a 
motor-generator set. The inventor 
claims that a 50-70 per cent mercap- 
tan conversion may be attained when 
passing solution through at a fairly 
rapid rate, and that the percentage 
conversion is increased at lower flow 
rates. An efficiency of 0.6 lb sulfur 
per kwh of power used. Among the 
advantages claimed for this process 
are reduced operating, investment, 
and maintenance costs, increased life 
of the caustic solution and savings in 
tetraethyl lead requirements for the 
gasoline treated with the caustic. 

The process is developed by Amer- 
ican Development Corporation of 201 
East 57th Street, New York 22, of 
which Joseph H. Salmon is president, 
Dr. C. W. Rippie, vice president and 
research director, and Peter J. Gay- 
lor, inventor of the process, is secre- 
tary-treasurer. 


National Refining Company 
Provides Ear Stopples 


As part. of its over-all safety and 
health program for employees,. the 
National Refining Company, Findlay, 
Ohio, supplies employees working in 
areas subject to unavoidable indus- 
trial noise with Flents anti-noise ear 
stopples. Boilermakers and workers 
in the tank car repair departments 
find ear stopples of value in the pre- 
vention of nervous tension and loss 
of efficiency resulting from noise. 

Flents are small, pliable balls of 
wax and cotton that are easily molded 
to seal the ear completely and are 
claimed to reduce surrounding noise 
levels at least 40 per cent. 
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Beckman pioneers another instrumentation advancement . . . 


A 
BECKMAN 
infrared 


SINGLE BEAM 
direct 


[ransmittancy 
recording 
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mening eaten ee > successfully opunions oe Spee accuracy with the } principle eliminates troublesome, time-wast- 
utmost in reliability and convenience. A standardizing run is made on the empty or r ing cell- and beam-matching problems. 
solvent-filled absorption cell. During this run the signal from the photoreceiver is auto- GREATER VERSATILITY: Greater versatility 
matically maintained constant, and the resulting slit width vs. wavelength function is i and simplicity and lower costs are assured, 
oe RS : : ; ; \ since special cells and attachments need not 

memorized”’ on a wire recorder. The sample is then placed in the same cell, and in- i be duplicated for use in a reference beam. 
formation played back from the wire recorder automatically controls the wavelength and i GREATER ACCURACY: The single-beam 
slit drive motors to reproduce precisely the conditions which produced the constant principle eliminates problems of making a 
| E a . beam attenuator achromatic, linear and free 
100% reference level. Any absorption resulting from the sample is accurately and auto- 1 of vignetting effects. 
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ingle beam transmittancy recording retains the excellent resolution, low stray \ minimum (less than 2% at 15 microns with 
light, high stability and drift freedom, and the wavelength accuracy of the well-known I the IR-2). 
Beckman Spectrophotometers. Other advantages are summarized at the right. ' MINIMUM SCANNING TIME: Optimum re- 
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ap- . é recording system. Any other scanning rate 
vad Beckman Single Beam Direct Transmittancy Recording is available either (1) 1 loses ciel cnahition, time or connate. 
tly as an accessory unit for direct installation on any Beckman IR-2 Spectrophotometer, or MAXIMUM RESOLUTION: Slit width control 
(2) with the IR-2 as a complete instrument, or (3) in the new unsurpassed Beckman ! has the advantage that the instrument. is 
age i | always working at maximum resolution for 

‘wl IR-3 Spectrophotometer —the most versatile, most accurate, most complete —and by all \ the chosen amplification and scanning speed. 

f standards, the finest spectrophotometer money can buy.* For 1 FLEXIBILITY OF CONTROL: Operating 
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the BECKMAN INSTRUMENTS Beckman Instruments, Inc., South Pasadena 26 California. trol adjusts scanning cana par conceal slit 
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NEW SINGLE BEAM SYSTEM IS SIMPLE, ACCURATE, RELIABLE 


The Beckman Single Beam Direct Transmittancy Recorder employs the memory 
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SKINNER-SEAL COLLAR LEAK CLAMP—de- 
signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2" to 13” inclusive. 


LEAKS 


QUICKLY — PERMANENTLY 





SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure —with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2’ to 24’ incl. in stock. 





M.B. SKINNER COMPANY 


INDIANA, U.S.A 








Texaco Announces New Use 
For Furfural Process 


The first commercial use extrac- 
tion unit employing furfural as the 
solvent and specifically designed for 
the production of diesel and domestic 
heating fuels has been announced by 
Michael Halpern, vice president in 
charge of refining, The Texas Com- 
pany. Widely used by the oil industry 
for the removal of sludge producing 
elements in motor oils, the furfural 
process has been adapted to the new 
use in a commercial unit operated by 
The Texas Company at its new $60,- 
000,000 refinery at Eagle Point, New 
Jersey, Halpern reported. 

He stated that the basic value of the 
new application is seen in substantial 
improvement of cetane number in die- 
sel fuels, improved burning quality 
of domestic heating fuels, and the re- 


duction in sulphur content of all prod- 


ucts. 


Develop Tank Coatings 


A new type of polyethylene plastic 
coating for the protection of tanks 
and other equipment in the petroleum 
and other industries has been per- 
fected by Houghton Laboratories of 
Olean, New York. This new coating 
is flame-sprayed onto the surface to 
be protected, in films of 1/32-in..to 




































The first commercial unit using furfural as the extraction solvent for production of diesel and home heating fuels. 


14-in. thickness, and the method of ap- 
plication eliminates danger of pin- 
holes in the coating that will permit 
initiation of corrosion. 

When applying the coating pow- 
dered polyethylene is blown through a 
flame onto the sandblasted surface. 
forming the non-porous film. This film 
is odorless and completely non-toxic. 
Pilot plant testing has been under wa) 
for two years; the Houghton company 
will coat new tanks, supply alread) 
coated tanks, or will supply equipment 
materials and personnel for coating 


tanks in the field. 


Blaw-Knox Will Build 
Chlorine and Soda Plant 


Chemical plants division of Blaw- 
Knox Company has been awarded a 
contract by Mathieson Hydrocarbon 
Chemical Corporation, of Baltimore. 
Maryland, for the engineering and 
procurement of a large new chlorine 
and caustic soda plant to be situated 
at Saltville, Virginia. 

Expected to go into operation in 
1951, the design will be based on the 
Mathieson mercury cell process. which 
produces chlorine and rayon grade 
caustic soda of 50 per cent concen- 
tration directly from the cells. Chlo- 
rine is widely used in the manufacture 
of organic and inorganic chemicals. 
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Standard Gets Mammoth 
Vacuum Flashing Unit 

As part of a general modernization 
program at its Richmond, California 
refinery, the Standard Oil Company 
of California has awarded a contract 
for what is considered the world’s 
largest vacuum flashing unit to The 
M. W. Kellogg Company. The unit 
will be able to charge 55.000 bbl of re- 
duced crude a day. 

The main vessel in the unit will 
stand 80 ft high and will have a maxi- 
mum diameter of 27 ft. Its design ca- 
pacity is believed to exceed by 15 per 
cent the largest vacuum unit currently 
in operation. 


a The unit is being designed to provide 
approximately 30,000 bbl of feed each 
day for the existing catalytic crack- 
ing unit at Richmond, which is sched- 
uled for revamping during the mod- 
ernization. Asphalt, the other major 
product from the flasher, will be 
charged to visbreakers to produce 
high quality fuel oil and gasoline. 
Scheduled for completion in May of 
1951, the new unit will charge not 
only reduced crude but will also proc- 
ess some heavy. so-called “non-refin- 
able” crudes. 


New York University 
Offers Catalysis Course 


‘ap- The graduate division of New York 
pin- University College of Engineering will 
‘mit institute a new course called “Indus- 
trial Catalysis” during the first term 
OW: of the academic year 1950-51, Dean 
sh a Thorndike Saville has announced. 
ace. The course will consist of 15 lec- 
film tures given at Washington Square on 
xic. Monday evenings by outstanding men 
way in education, government. and indus- 
any try. 
ad) 
rent Union to Construct 
ane Asphalt Refinery 


Union Oil Company has begun con- 
struction of a million dollar asphalt 
refinery at Edmonds, Washington. 
The refinery, which will have an an- 


law: nual capacity of 65,000 tons of pav- 
da ing asphalts, road oils and cutbacks. 
bon will he completed by June, 1951. 
ore. _“The constantly increasing activi- 
and lies in the Pacific Northwest in indus- 
rine try, irrigation projects, and highway 
ated construction have made it necessary 
for the company to construct this new 
. in refinery in order to better serve this 
the growing area,” Ruse H. Taylor. presi- 
rich dent. stated. 
ade _ Coustruction of the refinery, includ- 
cen- ing wiending tankage and shipping 
hlo- facili: es, will be handled by the Bech- 
ture tel Corporation. The crude oil will be 


vals, shipped by tanker from California. 
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FREER EDEL 


Ul Mal THERMOMETERS 


Easy on the eyes—that’s just one feature that makes easy-to- 
read Weston Thermometers the answer to your tempera- 
ture measuring problem. 


Easy on the mind—you can relax when Weston All-Metal Ther- 
mometers are supervising important industrial processes. 


Easy on the budget, too— Weston All-Metal Thermometers de- 
liver dependable, faithful service... year in, year out. 


Be sure to check your Weston Representative—or write 
Weston Electrical Instrument Corporation. 707 Freling- 
huysen Avenue, Newark 5, New Jersey . .. manufacturers 
of Weston and Tagliabue instruments. 
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AN ECONOMY FACTOR 
IN REFINERY OPERATION 


Proved long life and stubborn resistance 
to corrosion make cast iron pipe a 
contributing factor in lowering plant 
maintenance per barrel of crude. 
Replacing shorter-lived pipe with cast iron 
pipe has demonstrated this in many refineries. 
Cost per term of service decreases. 
Interference with production, caused by 
frequent replacements, ceases to be a 
headache. Cast iron pipe works hand-in-glove 
with plant management to keep maintenance 
cost down in many refinery operations. 
Available with bell-and-spigot, plain end and 
flanged, or with standardized mechanical 
joints. Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 
1015 Peoples Gas Bldg., Chicago 3, Illinois. 


‘AST IRON PIPE 


AND ECONOMY 


FOR LONG LIFE 
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Cooling Tower Efficiency 


Herewith is a chart for determining cooling tower eff. 
ciency. The chart is used as follows: 

Subtract the temperature of the water after it is cooled 
from the temperature of the same water before cooling and 
locate the difference in Column A. 

Then subtract the wet bulb temperature of the eniering 
air from the temperature of the water before cooling and 
locate the difference in Column B. 

Now run a straight line through the two located points 














— | rd 
re 
m | rs 
oe | ' 
x oe 
qT | 
i fT < 
tT NU) 
+I 
oO +2 aa 7 
, ee w~ | 
uw + ws + 
2 a } 
a ui f* 
Es uw + 
$ ’ O 43 
t % ® 
4 La > 44 ys 100% 
8 : w ts + 90% 
~s Y +e 4 80%. 
0 F5 © +7 ae < 
>t s an = =—s a > TOF 
Zo ~ © $9 a; 
Et ie OT 80% 
oe ET uw 3 all 
= is s t Le TT 50% 
oe 2 $20 ae 
oe ft Zi + t 40% 
so = +30 Yi 
q 7 “3 wi 4 
S| 7 I+ 30% 
=m 4 va u + 
2 ra L + 25% 
| w " 
F < 
+26 s 
4 = 
‘ te 
t 4 
$ 











in Columns A and B and the intersection with Column C 
gives the efficiency of the cooling tower or cooling device. 

For example, the dotted line drawn across the chart shows 
that if the temperature of the water before cooling is 88 
and the cooled water temperature is 82 the difference, 6, is 
located in Column A, If the wet bulb temperature of the 
entering air is 80, subtract from 88 and locate the 8 in 
Column B. The straight line then gives the efficiency of the 
cooling device as 75 per cent, in Column C. 

During summer months one should expect an efficiency 
of 65 to 70 per cent. If an efficiency of 90 per cent is rea “hed 
by your device that may be regarded as good. An-efficienc) 
of 35 per cent would be called poor. Much, of course. de- 
pends upon weather conditions. W. F. 5. 
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Right Down The Middle With 
FORGED STEEL VALVES 





Orbit Forged Steel Valves are solving the processing and = Orbit Fig. No. F2501-3, 214”, 300 lbs., 500 Ibs., W.O.G., 
(1000 Ibs. test) Carbon Steel Trimmed Valves. 


m handling problems ordinarily associated with gasoline 

e. and LP Gas plant services. If you have a problem in handling petroleum hydro- 
ws carbons the solution is ORBIT VALVES. Write for 
88 This 40 Car LP Gas loading rack is equipped with 285 Catalog. 

‘he Your Supply Store carries Orbit Valves in Stock 

in 

he ORBIT VALVE COMPANY 

™ P. O. Box 699 Tulsa, Oklahoma 

ved HOUSTON, TEXAS ODESSA, TEXAS CASPER, WYOMING 

: 407 Velasco Basin Warehouse Co. The Great Western Company 

icy (serving the Gulf Coast) 2 (serving the Rocky Mountains 


de- BRANCHES and Canada) 
> ® The Word ORBIT and the ORBIT Symbol Are Registered Trade Marks 
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Producers 
of 


QUALITY 


Specialized Process 


EQUIPMENT 
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Wherever heat is to be dissipated to 
the atmosphere, you can depend on 
a Pritchard Cooling Tower to do 
the job more efficiently and eco- 
nomically at water savings up to 
99% over former wasteful methods! 


Adequately sized, thoroughly engi- 
neered and manufactured of high- 
est quality materials, Pritchard 
Towers are guaranteed to meet your 
peak as well as your normal load 
requirements. Wherever you see a 
Pritchard Cooling Tower, you see 
water conservation at work. 


Consult your nearby Pritchard rep- 


resentative for the solution to your 
water conservation problem. 


Write for FREE Bulletins 


Pritchard 


INDUSTRIAL 
COOLING TOWERS 
Help You Save Water! 





due. 


Dept. No. 50 


EQUIPMENT DIVISION 


itchard. 


908 Grand Ave., Kansas City 6, Mo. 





District Offices: CHICAGO e HOUSTON 
NEW YORK e PITTSBURGH e TULSA e ST. LOUIS 


Representatives in Principal Cities from Coast to Coast 


B of M to Study 
Chemical Problems 


The Bureau of Mines is undertak. 
ing a study of the current shortages 
and increasing requirements for ben. 
zene and phenol and other chemicals 
available in producing synthetic 
liquid fuels from coal and oil shale, 
according to James Boyd, director. 

Major objective of the study is to 
determine the most desirable pri cesses 
for producing chemicals in conjunc. 
tion with synthetic fuels, Boyd said, 
Potential benefits would include (1) 
a new source of those chemicals either 
now in short supply or expected to be 
in time of emergency; (2) a supple. 
mentary source of aromatics or other 
special fuel components required by 
the armed forces; and (3) reduction 
of the cost of synthetic liquid fuels by 
the co-producticen and sale of chemi- 
cals. 

The Bureau has appointed two con- 
sultants to assist in a general study of 
processes, yields, and markets. They 
are Dr. Gaston Du Bois of St. Louis. 
Missouri, formerly with Monsanto 
Chemical Company, and L. A. Schlue- 
ter of Washington, D. C., who is as. 
sociated with the American Coke and 
Coal Chemicals Institute. 


Phillips Develops 
New Carbon Black 


A new carbon black develoyed by 
Phillips Petroleum Company research 
and now produced on a semi-commer- 
cial scale promises to give increased 
wear resistance to rubber and add 
more miles to tire life than obtain- 
able from any available carbon black. 
it was announced by K. S. Adams. 
president of Phillips and of Phillips 
Chemical Company, its subsidiary. 

Carbon black is an essential in- 
gredient of rubber tires, imparting 
strength, toughness,. and abrasion re- 
sistance. Actually, a tire rolls on mil- 
lions of carbon black particles em- 
bedded in the rubber. 

Called SAF black, the new carbon 
black, is produced from oil by a con- 
tinuous process in equipment of 
unique design suitable for large-scale 
commercial plant operation. Samples 
are being distributed to the rubber in- 
dustry for evaluation in laboratories 
and on the highways. 


| 


Becomes Chemistry Fellow 


Robert C. Musa, Long Island, New 
York, has been awarded the $2000 
fellowship established recently at Co- 
lumbia University, New York, by the 
Socony-Vacuum Oil Company, Inc. He 
| will work for a doctorate in surface 
_ chemistry. He is an alumnus of City 
College of New York and received his 


master’s degree at Columbia last J une. 
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Phillips to Operate 
synthetic Rubber Plant 

Phillips Chemical Company has 
heen notified by Reconstruction Fi- 
nance Corporation, Office of Rubber 
Reserve, that it will take over opera- 
tion of the government-owned Copoly- 
mer synthetic rubber plant near Bor- 
ger, Texas. 
' The transfer of operations to Phil- 
lips marks the first integrated manu- 
facture of synthetic rubber through 
all stages from the production of raw 
materials to the finished product. 
Phillips Chemical Company already 
operates the adjoining Plains butadi- 
ene plant, which Phillips designed and 
built for the government during World 
War II. This plant now produces 
more than 50,000 tons of butadiene 
yearly. Butadiene is the principal raw 
ingredient of synthetic rubber. 


Aramco To Use Sterling 
In Overseas Transactions 


Negotiations between the British 
Government and the Arabian Amer- 
ican Oil Company have opened the 
way for Aramco to utilize sterling in 
some of its overseas transactions, it 
was announced. Made at Aramco head- 
quarters, the announcement stated ihat 
the oil company had been aided in its 
discussions by the United States De- 
partment of State. Companies that 
market Aramco oil are making ar- 
rangements to pay Aramco in sterling 
and other currencies. The talks with 
the British were for the purpose of ad- 
justing exchange restrictions so that 
sterling received from the marketing 
companies could be used by Aramco 
for purchases of materials needed in 
Saudi Arabia and in royalty payments 
to the Saudi Arabian Government. 

As a result of the talks in London, 
Aramco expects its production in 
Saudi Arabia to average about 490.- 
000 bbl per day for the year 1950. It 
had been expected that the average 
during the year would amount to less 
than that figure, but utilization of 
sterling would enable Aramco’s affil- 
iated companies to retain markets that 
otherwise might have been lost. 


Deep Rocks Completes 
Modernization Program 


Major units of the multi-million 
dollar modernization program at Deep 
Rock Oil Corporation’s Cushing re- 
finery are virtually completed with 
the new cat cracker on full stream, W. 
J. Carthaus, vice president in charge 
of the company’s manufacturing and 
research division, has revealed. 

Begin in 1949, the new plants and 
equiptiient expected to be in full oper- 
ation vy autumn, will increase the 
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Cushing refinery’s daily crude capaci- 
ty from 12,000 bbl to 18,000. 

The building program included a 
crude oil topping unit, laboratories, 
office building addition, and auxiliary 
units. 


Premier to Build Platformer 


Premier Petroleum Company will 
build a Platforming unit at its Fort 
Worth, Texas, refinery, the first one 
in Texas. It will handle about 1500 
bbl of fresh charge per day. Universal 
Oil Products Company, which devel- 
oped the process and licenses it, will 
supervise design and construction. 





Procon Will 
Construct UOP Units 


Organization of Procon, Inc... with 
J. C. Raaen as president, to handle 
construction of UOP licensed refining 
units is announced by David W. Har- 
ris, president of Universal Oil Prod- 
ucts Company. Headquarters of the 
new company are at 75 East Jackson 
Boulevard, Chicago. The new subsid- 
iary will be occupied especially with 
the construction of units operating the 
new UOP Platforming process. C. B. 
Whyte is vice president and general 
manager; C, J. Giuliani, secretary and 
treasurer. 











Versatility of design and fabrication along 
with sound engineering, accurate specifica- 
tions and precision workmanship bring the 
petroleum industry a complete, efficient line 
of processing equipment. 


Specify TULSA TYPE processing equipment... . 
specified the best. 





and you have 


Write for General Catalog 


FLINT STEEL CORPORATION 


TULSA, OKLAHOMA 










































































REFINING AND GAS 


PROCESSING 


—PERSONALS— 


» E. L. Sinclair has been appointed 
assistant to R. R. Jackson, manager 
of Socony-Vacuum Oil Company, 
Inc.’s Paulsboro, New Jersey refinery. 
Sinclair joined the company in 1938, 
and was transferred to Paulsboro in 
1949 from the company’s refinery en- 
gineering department in New York. He 
is a University of Michigan graduate. 

R. M. Chesney has been appoint- 
ed operating superintendent of the 
Paulsboro refinery, where he joined 
Socony-Vacuum in 1932. He is a grad- 
uate of the University of Delaware. 

T. C. Lockhart succeeded Ches- 
ney as assistant operating superin- 
tendent. A graduate of the Drexel In- 
stitute of Technology, Lockhart joined 
Socony-Vacuum in 1936. 

J. L. Lawrence, graduate of the 
University of California, was named 
chief engineer to succeed E. H. At- 
wood, who retired after 38 years serv- 
ice with the company. 

A graduate of Cornell University, 
Atwood was the first engineer em- 
ployed by the Vacuum Oil Company, 
one of Socony-Vacuum’s predecessor 
companies. He was co-inventor of a 
process for fractionating liquids, the 
fore-runner of modern refinery heat 
exchanges and holds other patents. 


> John R. Griffin has joined the 
technical staff of the Du Pont Pe- 
troleum Chemicals Division as avia- 
tion consultant. He ‘will specialize 
principally in fuel and lubrication 
problems in aviation. 

Griffin is a graduate of the Univer- 
sity of California. He came to Du 
Pont from the Sharples Corporation 
where he was chief engineer of the re- 
search laboratory. 


> R. C. Steinhoff has been named 
assistant department head, thermal 
cracking, at the Texas City refinery 
of Pan American Refining Corpora- 
tion. He succeeds Frank K. Webb, 
who was transferred to the personnel 
department as assistant director. 
Brady V. Tunnell was recently 
transferred from assistant department 
head, catalytic and distillation, to as- 
sistant department head, light oil de- 
partment; and Lansing B. Robert- 
son was named process foreman of 
the chemicals plant. All 11en are sta- 
tioned at the Texas City refinery. 


>» A. J. Herron, refinery manager 
and director of Bitumen and Oil Re- 
fineries (Australia), Ltd., has recent- 
ly assumed the duties of manager of 
Caltex Refineries (Japan), Ltd., and 
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consultant and advisor to the Japa- 
nese oil refiners who will process 
crude for Caltex Oil (Japan), Ltd. 

Herron, who has been with The 
Texas Company and California Texas 
Oil Company, Ltd., for 30 years, re- 
turned from Australia last November 
as refinery manager and director of 
Bitumen and Oit Refineries. Prior to 
that he spent 18 months on Bahrein 
Island in the Persian Gulf as assistant 
superintendent of The Texas Com- 
pany’s West Dallas refinery. 


> Robert H. Bowden has _ been 
transferred to the refinery-engineer- 
ing division of Socony-Vacuum Oil 
Company, Inc., in New York. He was 
formerly supervisory process engi- 
neer at the Beaumont, Texas, refinery 
of Magnolia Petroleum Company. 


> C. L. Parris, Standard Oil Com- 
pany (Indiana), has joined Pan-Am 
Southern Corporation’s El Dorado, 
Arkansas, refinery staff as chief en- 
gineer in the technical department 
under Harry K. Wheeler, technical 
director. A graduate of Texas Tech- 
nological College and Illinois Institute 
of Technological Technology, Parris 
has been with Standard since 1942. 

Robert O. Robertson, engineer- 
ing-inspection depariment, Whiting, 
Indiana, refinery, has also joined the 
technical staff. He is a graduate of 
Iowa State College. 


> Robert E. T. McMahon has re- 
cently joined the sales department of 
Jefferson Chemical Company, Inc. 
McMahon has just received the de- 
gree of Bachelor of Chemical Engi- 
neering from Clarkson College of 
Technology. 


> H. O. Evinger has been named su- 
perintendent of Sun Oil Company’s 
Sun field natural gasoline plant in 
Starr County, Texas. He formerly was 
superintendent of the Jameson Natural 
Gasoline Plant in Coke County, Texas, 
and is succeeded there by John Shi- 
mer. 

Roy L. Cochran, formerly super- 
intendent of the Sun Field plant, has 
been transferred to Brookhaven, Mis- 
sissippi, for a special assignment. 


> Dr. H. Roswell Jones has been ap- 
pointed to Chemical Plants Division 
of Blaw-Knox Construction Com- 
pany’s synthetic fuels and chemicals 
department. He will be engaged mainly 
in the design of plants to produce fin- 
ished refined products from Fischer- 
Tropsch, Oxo, and Oxy] syntheses. 





> David M. Boyd, instrument en. 
gineer for Universal Oil Products 
Company, Chicago, was granted the 
degree of chemical engineer from the 
University of Colorado recently, This 
advanced professional degree was 


- awarded to him for his development 


work on the graphic instrument panel 
and the paper he wrote, “Process 
Contro] by Graphic Panel.” 


Boyd is chairman of the produc. 
tion processes committee of ihe In. 
strument Society of America. and a 
member of the American Institute of 
Chemical Engineers and the Anierican 
Chemical Society. 


> John M. Kindle has been named 
to the post of superintendent of gaso- 
line plants for Lone Star Gas Com. 
pany of Dallas, Texas. The former as. 
sistant superintendent succeeds Fred 
H. Townsend, retired. 


> Dr. Rolston L. Bond, technical 
director of the butadiene division of 
Cities Service Refining Corporation, 
Lake Charles, Louisiana, has been 
named assistant chairman of the 
chemistry and chemical engineering 
department at Armour Research 
Foundation of Illinois Institute of 
Technology. 


Bond will be in charge of the Foun- 
dation’s biochemistry and organic 
chemistry research activities. An ex- 
pert in petroleum technology, he has 
been with Cities Service since 1943. 
He was a research chemist for Tide- 
water Associated Oil and the National 
Oil Products from 1938 to 1943. Dr. 
Bond received his PhD degree from 
Pennsylvania State College in 1940. 


> H. P. Caldwell has been made 
supervisor of the refining section of 
the research and development labora- 
tories, Socony-Vacuum Oil Company, 
Inc. Caldwell was employed by Gen- 
eral Petroleum Corporation, a So- 
cony-Vacuum affiliate, in 1934, after 
receiving his BS degree in chemical 
engineering from Purdue. He has 
been in the Socony-Vacuum labora- 
tories, Paulsboro, New Jersey, since 
1936. 


> Dr. Otto A. Beeck, associate re- 
search director of Shell Development 
Company, California, and interna- 
tionally known authority on physics, 
died suddenly of a heart attack July 
5, in Emeryville, California. Dr. 
Beeck was born in Stettin, Germany, 
in 1904, had a part of his education 
in Europe, and later became an Amer- 
ican citizen and finished his formal 
education at California Institute of 
Technology. He joined Shell in 1935, 
headed the physics department of 
Shell Development in 1936, and was 
made an associate director in 1942. 
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STRUCTURES POSITIVELY 
UNDER ALL CONDITIONS ! 


“NATIONAL” GROUND ANODES 





@ Regardless of what the job is... how corrosive the environment — 
whether wet or dry, hot or cold — you can depend upon “National” 
ground anodes to provide efficient, positive protection against under- 
ground and underwater corrosion. 
“National” ground anodes have proved themselves in 20 years of 
MORE THAN DOUBLE successful operation in many different parts of the country. They out- 
THE USABLE LIGHT! last other materials by a wide margin. They do not have to be dug up 
The 03 ‘ f , and replaced every couple of years. Because they use a controllable 
e biggest news since the invention of eh. Se . 4 ‘ ‘ 
flashlights—the brand new leakproof current source, it is simple and economical to adjust their protective 
“Eveready” No. 1050 output to match exactly the requirements of any installation. 
flashlight battery —gives 
more than double the 
usable brilliant white 


light for critical uses 


h her flashligh 
pretense ag , The terms “National” and “Eveready” are registered trade-marks of 


Rasa ac NO METAL CAN NATIONAL CARBON DIVISION 
“acca | TO LEAK OR CORRODE UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17,N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
Foreign Department: U.S.A. 


For complete details on “National” ground anodes, write to National 
Carbon Division, Union Carbide and Carbon Corporation, Dept. PE 
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LPG Production at 
Marcus Hook Refinery 


H. F. THOMPSON* 


T o meet the ever increasing demand 
for liquefied petroleum gas in the 
North Atlantic seaboard area, Sinclair 
Refining Company, on March 1, placed 
on stream at its Marcus Hook refinery, 
a new unit with a capacity of 1100 bbl 
per stream day of liquefied propane 
gas. Construction of this unit, which 
was designed and built by Sinclair 
personnel, was begun July 1, 1949, 
and since going on stream last March, 
it has been operating continuously. 
Currently it is producing an extremely 
dry, low olefinic content LPG product. 
which meets all NGAA specifications 
for commercial propane. 

Heretofore shipments of LPG to 
the Atlantic Coast were made from the 
Mid-Continent area, but this proved to 
be economically unsound due to high 
freight rates and delays in transporta- 
tion. Hence it was decided that a 
source of supply nearer to points of 
consumption was necessary. 

In this new plant the butanes and 
lighter hydrocarbons are recovered 
from cracked distillated stabilization 
operations and treated in sequence 
with diethanolamine and caustic solu- 
tions for the removal of hydrogen sul- 
fide and mercaptans. This hydrocar- 
bon stream is then subjected to a high 
pressure (1000 psig) catalytic poly- 
merization operation wherein 85-90 
per cent of the propylene-butylene 
content is reacted. The propane and 
lighter hydrocarbons stream from the 
polymer depropanizer are charged via 
gas-driven reciprocating compressors 
to a 20 tray deethanizer which frac- 
tionates out 85-90 per cent of the pro- 
pylene-propane content of the charge 
for LPG sales. The composition of 
feed, overhead, and bottom streams of 
the deethanizer operations are shown 


in Table I. 








TABLE I 
Release 

Feed gas LPG 
Mol. % Mol. % Liq. % 

Methane 6 10. 

Ethylen« 4.7 10.5 
Ethane 29.9 65.5 0.5 
Propylene 4.6 2.0 4.0 
Propane 56.2 11.8 95.5 
100.0 100.0 100.0 





\ 126 ton per day capacity steam 
jet refrigeration unit is used during 
the warmer months of the year to pro- 
vide 50 F cooling water for. the reflux 
condenser of the deethanizer. A stuf- 





*Chief, Technical Department Sinclair Refin- 
ing Company, Marcus Hook Refinery. 
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fing-boxless type centrifugal pump 
has given trouble-free operation in 
this rather difficult deethanizer reflux 
service. In order to prevent “frosting” 
of the overhead release gas pressure 
control valve and the downstream line 
from the same, an all welded shell and 
tube steam heater was installed be- 
tween the gas outlet from the reflux 
accumulator and this gas release valve. 
LPG, the bottoms product of the de- 
ethanizer column, flows on level con- 
trol from a cooler through an acti- 
vated alumina drying tower and 
thence into ‘bullet-type’ storage ves- 
sels. Three such vessels of 600-bbl ca- 
pacity each have been provided along 





P 751.5 


with tank car and truck loading facili. 
ties. 

Regeneration of the alumina is ac. 
complished by stripping the ad: orbed 
water from the drying beds wit!: 3500 
F propane vapors. A closed sy-:iem js 
employed from the regeneration of 
the alumina beds and consists essen. 
tially of a propane accumulztor, a 
small centrifugal circulating pimp, a 
vaporizer in which 550 psig steam js 
used for vaporization and superheat. 
ing and a water cooled exchanger to 
condense the propane and water vapor 
effluent from the drying bed. The 
water desorbed from the drying bed 
separates out in the accumulator and 
is withdrawn from a well at the bot- 
tom of the accumulator. The towers 
are currently on a 24-hr drying cycle 
with regeneration now being accom. 


plished in 6-12 hr. 


General design and current opera- 
tions of this unit are as shown in flow 
diagram herewith. kee 
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FIG. 1. Flow diagram 
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Pipelining and Soil Conservation 


be pipe line industry has never been without progress since the day the first 
successful system for transportation of oil was constructed of cast iron back in 1865. 
Most of the progress has not been spectacular, but rather in the nature of steady develop- 
ment and, of course, has been principally mechanical. One major company, however, 
is doing something that does not come under the head of mechanics, but which we 
consider progressive, and because of its unusualness worthy of editorial comment. 
Reference is to Texas Gas Transmission Corporation’s soil conservation program, 
a special article concerning which appears in this issue of The Petroleum Engineer. 

Texas Gas began last fall a program of seeding the right-of-way after pipe was in the 
ground on its new system between Carthage, Texas, and Lebanon, Ohio—a right-of-way 
50 ft wide and 820 miles long! The program, which was completed this year, was 
carried out primarily in the interest of preventing erosion to the land through which 
the pipe line passes. \ 

The problem was approached scientifically. To head the conservation department” 
of the company three men were selected, a chief and two assistants, men with practical 
experience in agriculture who would know how to go about the matter, because it wasn’t 
a question of seeding just any cover crop. The purpose, in addition to preventing 
erosion, was to plant a forage crop most suitable to the various localities. Some are 
winter hardy, some are adapted to wet soils, others are acid tolerant, etc. To assure the 
proper plants being seeded, the farmers were consulted as well as farm agents and 
other agricultural specialists. Further,‘a booklet was prepared and distributed by Texas 
Gas to landowners explaining the program and what brought it about. But it doesn’t 
stop there. . 

The booklet also tells ways in which the individual farmer may protect the soil on 
all parts of his farm, by contour farming and other practices, and increase his yields 
by practicing these and other tested conservation measures. 

Several direct benefits to the gas company can be visualized as iia from this 
program. A soil in good condition above a pipe line simplifies and reduces the cost 
of maintenance. Should leaks occur and damage crops, a sympathetic understanding 
on the part of the landowner is a virtual certainty. So it is good business. But, we think 
this program, which involved the expenditure of $225,000, was prompted primarily 
by a sincere desire on the part of Texas Gas officials to render an unselfish service to its 


many neighbors—the farmer. 
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BIG PIPE - 


“CATERPILLAR” OFFSET D8 TRACTOR WITH TRACKSON PIPELAYER 





LOWERS THE BOOM ON CONSTRUCTION COSTS! 





Big pipe goes down fast and easy when you 
handle it with this big outfit, especially de- 
signed to provide tremendous lifting capacity 
and accurate spotting control. That’s why 
Bechtel, Price, Conyes Corp., Needles, Callif., 
chose it for laying this 34” high-pressure gas 
line, the largest in the world. Working the 
stretch from Topock, Arizona, to Milpitas, 
Calif., the new “Caterpillar” Offset D8 Trac- 
tor with new Trackson Pipelayer averages 
9000 feet per 10-hour day. The pipe is 7/16” 


. 


thick and weighs 192 Ibs. per ft. In all, there 
are 23 “Caterpillar” Diesel Tractors on the 
operation—and they're paying off with 
schedule-keeping performance. 

Got a big job to figure? You can count 
on this big outfit to make good for you. Rugged 
and reliable, it’s the answer to your problem 
of handling big pipe profitably. Get the facts 
today about the Offset D8 from your nearby 
“Caterpillar” dealer. 

CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 








Advantages 


OF THE 


Caterpillar’ Offset 
1B Tractor 





ead 


Es i a 


ATERPILLAR 


DIESEL ENGINES - TRACTORS - MOTOR GRADERS - 


Extended track frame on the trench side provides maximum leverage. 


Extra-wide shoes on the trench side reduce ground pressures and track pene- 
tration. This improves performance when “walking” pipe in soft terrain and 
reduces chances of cave-in. 

Hydraulically controlled counterweight [10,000 Ibs.) gives the balance 
needed for handling big pipe. When working tight places, it can be quickly 
retracted. 
Greater lifting capacity, for example: 

Overhang 4" 6’ 8" 10° 12° 15° 18" 
Capacity, lbs. 83,600 55,500 41,500 33,000 27,400 21,800 18,000 
Proper boom and hook speeds provide better control, facilitate accurate 


spotting of heavy pipe. The Offset D8 also has improved, increased-capacity drum 
braking for instant control. 
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Tennessee 
Gas Transmission 
Company’s 
New Worthington 
Uniflo TYPE UTC-16 
Draws Visitors 
From Near And Far 





So widespread was the interest in 
Worthington’s new Angle Gas Engine 
Compressor, TYPE UTC-16, that en- 
gineers and other executives from 
transmission companies all over the 
country came to see the first of these 
units in actual service — at the Ten- 
nessee Gas Transmission Company's 
Monroe, La., plant. 

Advance notices of outstanding per- 
formance were fully lived up to, ob- 
servers being particularly enthusiastic 
over the new uniflo scavenging. This 
radical improvement over conven- 
tional loop design provides more than 
double the port area and 50% more ex- 
haust area. Straight-line air flow thor- 
oughly cleanses and cools the entire 
timed retain 
greater weight of pure air for perfect 


stepped-up super- 





cylinder, and valves 
combustion and 
charging. 


Features For 
Top Performance 


En bloc frame, with removable cyl- 
. . double air manifolds 

. . completely symmetrical outer pis- 
ton walls, wrist-pin in separate carrier 
...cone-type cylinder head, with 


inder liners . 





PIPELINE OFFICIALS GATHER 
TO SEE REVOLUTIONARY NEW 
ANGLE GAS ENGINE COMPRESSOR 





The Tennessee Gas Transmission Company's new Worthington Angle Gas Engine Compressor — 
uniflo TYPE UTC-16 — installed at Monroe, La. The Company’s natural gas pipeline will reach 


Buffalo, N. Y., and further extension is planned. 





streamlined passages and two large ex- 
haust valves gear driven cam- 
shafts for positive drive and perfect 
timing . . positive pressure lubrica- 
tion through cast-in manifolds to all 
moving parts... large access doors 
on both sides of frame for complete 
accessibility ... Worthington Feather* 
Valves, most efficient ever made, in 
all cylinders. 


Wide Usefulness 


On pipeline duty, in refinery service— 


WORTHINGTON: 
: | 





in fact, wherever gas must be com- 
pressed and suitable gas fuel is avail- 
able — the uniflo TYPE UTC-16 offers 
dependability and economy never be- 
fore possible... proof that, as al- 
ways, there's more worth in Worthington. 
Learn more about this outstanding 
advancement in angle gas engine com- 
pressors Contact your nearest Worth- 
ington Branch Office or the Worthington 
Pump and Machinery Corporation, Engine 
Division, Buffalo, N. Y. 


*Reg. U.S. Pat. Off. 
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THE PETROLEUM ENGINEER, August, 1750 

























- 
ag a ae 





EK-0-2 


ors 


950 


a a sae f. * i 
oes : 
aoe: 


BerrORKe—Right-of-way 
immediately after backfilling. 


Pipe Line Company Aids Soil Conservation 








AFTER—Cover crop 
has made a good start. 









Texas Gas Transmission Corporation Believes It Is Good Business 
To Terrace and Seed Right-of-Way After Pipe Line Is In Ground. 


Or first thought soil conservation 
and pipelining may not seem, in any 
manner, to be related subjects. Texas 
Gas Transmission Corporation of 
Owensboro, Kentucky, however, is 
making soil conservation an impor- 
tant part of its program, the first time 
a major, or minor for that matter, 
pipe line company has considered this 
phase of pipelining important enough 
todo something about on a large scale. 

Even before its 800-mile Texas-to- 
Qhio line was completed last fall, the 
company had organized a conserva- 
tion department headed by experi- 
enced agriculturists to aid and encour- 
age soil conservation on land above 
and adjacent to the company’s pipe 
lines. The objective was to seed a 
right-of-way 50 ft wide and 800 miles 
long for the dual purpose of prevent- 
ing erosion and providing a forage 
crop for stock, Last fall the several 


*Oil snd Gas Pipelining Editcr. 
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crews covered as much ground as they 
could before winter set in, and this 
spring continued the work. 

At the outset the company budgeted 
$225,000 to defray the cost of the 
work, which covered labor, seed, fer- 
tilizer. and equipment. Eight crews 
were put in the field last fall, each 
crew seeding an average of a mile a 
day. The crews were placed about 75 
miles apart and each assigned 400 io 
500 acres to seed. 

Cooperation of the individual 
farmer was an essential part of the 
program. So, well in advance of be- 
ginning work each landowner was con- 
tacted and advised of the company’s 
plans and his permission obtained to 
carry them out. Whether a permanent 
pasture was seeded or a temporary 
winter cover depended on the farmer’s 
own plan for the land involved. If he 


EXCLUSIVE 
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intended to put it back in crop rota- 
tion a temporary seeding was advised. 
If the land was to remain in perma- 
nent pasture an excellent permanent 
pasture was seeded. Both mixtures, 
temporary and permanent, were prop- 
erly fertilized. In fact, the choice of 
seed and fertilizer for each locality 
was determined only after consulta- 
tion with county agriculture agents, 
vocational agriculture teachers, soil 
conservation personnel, and farmers 
in the area. In this manner, the proper 
kind of vegetation was assured for the 
locality in which it was planted. Some 
plants were chosen for their winter 
hardiness, some for their soil holding 
quality, others because of their nutri- 
ent value as forage for livestock. Some 
were adapted to wet lands, most were 
acid tolerant, and all were excellent 
pasture grasses. 


In addition, when necessary a win- 
ter small grain was sown with the 
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grass mixtures. In the spring, legumes 
were added. Grasses and legumes were 
sown only on the permanent sod fields. 


Small grains and winter legumes were — 


used for temporary winter cover on 
fields plowed and cultivated the year 
before. 

As mentioned, success of the pro- 
gram required the complete coopera- 
tion of the landowner. For example, 
if tender seedlings were grazed before 
they became well established they 
would fail, Small grains should be 
from 8 to 10 in. high; when grazed 
down to about 6 in. stock should be 
removed. If grazed continuously the 
seeding will be a failure. Such things 
were pointed out to the land owner 
both by word of mouth and by pub- 
lished literature made available to all 
farmers along the pipe line company’s 
route. 

. The company did not stop with con- 

sideration only of the pipe line right- 
of-way, however. In a sincere effort 
to help the farmer with all his erosion 
problems, a program of education is 
being sponsored to show him what 
methods he can follow independently 
to conserve his land and increase its 
yields. He is shown how his yields and 
profits are increased by the use of ter- 
races, diversion ditches, contour cul- 
tivation, and strip cropping where 
necessary. He is shown how his live- 
stock returns are increased by proper 
land use, the establishment of im- 
proved pastures, and the renovation 
of old pastures. 

Trained agriculturists head up 
Texas Gas’ soil conservation program. 
J. W. Carneal, chief of the depart- 
ment, was born and reared on a farm, 
studied agriculture in high school, and 
was graduated from Murray State 
College, Murray, Kentucky, in 1940 
with a BS degree in agriculture. In 
1946 and 1947, he did graduate work 
in soils at the University of Kentucky. 





These trained agriculturists are in charge of the Texas 
Gas conservation -program. They are chief conservationist, 
J. William Carneal (left), Maurice E. Bless, and Aaron H. Griffin. 


For two years he was a partner and 
supervisor with Enlow, Brewer and 
Company, farm contractors. For two 
and a half years he taught agriculture 
to veterans engaged in “On the Farm 
Training Programs,” and subsequent- 
ly was agricultural training officer for 
the Veterans Administration at Louis- 
ville. 


Maurice E. Bless, one of Carneal’s 
two assistants, also was born and 
reared on a farm. He studied agricul- 
ture in high school and was graduated 
from the University of Kentucky in 
1947 with a BS degree in agriculture. 
He did graduate work in soils at the 
University of Kentucky and for four 
years taught vocational agriculture in 
high schools. 


Aaron H. Griffin, the other assist- 
ant, was born and reared on a west- 
ern Kentucky farm and graduated 
from Western State College at Bowl- 
ing Green, Kentucky, with a BS de- 
gree in agriculture. He did graduate 
work at the University of Kentucky 
and served three years with the Farm 
Security Administration, 2 yr as a 
vocational agriculture teacher in high 
school, and two years as district agri- 


Each crew was equipped with a flat bed truck for hauling seed, a 
tractor, grain drill, disc harrow, cultipacker, and terracing blade scoop. 

























culture supervisor for the Veterans 
Administration at Louisville. 

The staff working under these su- 
pervisors consisted of 50 pipe line de- 
partment employees. Each crew was 
provided with modern machinery and 
equipment, consisting of a flat bed 
truck for hauling seed, a tractor, grain 
drill, disc harrow, cultipacker, and 
terracing blade scoop. 

Management of Texas Gas Trans- 
mission Corporation considers this a 
program, of real value, one that is 
worth every cent of the $225,000 ex- 
penditure, of course, or it wouldn't 
have approved it in the first place. 
Says W. T. Stevenson, executive vice 
president, in addressing himself to the 
landowners: 

“We share with you a mutual inter- 
est in conserving the soil. You may 
ask why a pipe line company should 
want to help you with soil conserva- 
tion after the pipe is in the ground. 
Texas Gas knows that the land above 
its lines should be kept in good condi- 
tion to protect a valuable property 
from damage from the elements. We 
feel that the best way to do this is to 
help the farmer who is also concerned 
with the up-keep and value of his acre- 
age. If we can help you to conserve 
soil and increase yields on the section 
of your farm through which our pipe 
line runs, we make our job of inspec- 
tion and maintenance a bit easier. We 
are also doing something to gain a 
friend. Perhaps this is the real rea- 
son.” 

How do the farmers through whose 
land the pipe line runs feel about the 
matter? Their feeling is perhaps best 
summed up in the words of a farmer 
living near Hardinsburg, Kentucky, 
who said: “Texas Gas has certainly 
done a fine job of restoring my land 

by terracing and seeding with a year- 
round cover crop to prevent erosion. 

Thus, the program would seein to 
be a two-way proposition—beneficial 
both to the farmer and to the operat- 
ing gas company. ax 
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Construction crews pictured near Boise, Idaho, are rapidly completing a 566- 
mile oil products pipe line being built from Salt Lake City to Pasco, Washington, 
on the Columbia River. 


Radioactive Tracers Used 


In Products Pipe Line 


A. P. HOWELL* and R. K. BOND* 


Saur LakE Pipe Line COMPANY, a 
subsidiary of Standard Oil Company 
of California, is constructing a prod- 
ucts pipe line from Salt Lake City, 
Utah, to Pasco, Washington—a dis- 
tance of 566 miles. The line is now 
in operation to Boise, Idaho, and will 
be completed to Pasco in the early fall 
of 1950. It is a common carrier pipe 
line available for transportation of 
products from the Salt Lake City area 
to certain points in Utah, Idaho, east- 
ern Oregon, and eastern Washington. 

It is expected that products of sev- 
eral different types and grades will be 
transported. Under the Salt Lake Pipe 
Line Company’s tariff, these will be 
shipped as individual stocks rather 
than on the “common stock” basis 
used »y some products carriers. 

One of the most interesting operat- 
ing features of the line is a new meth- 
od developed for following the “inter- 
faces’ (boundaries) between prod- 


*Studard Oil Company of California, Engi- 
heerin.: Department. 


ucts moving through it. This method 
uses very minute quantities of a radio- 
active isotope tracer injected into the 
line each time a product is changed. 
Sensitive Geiger counters, coupled to 
recording instruments, detect and 
record the passage of radioactivity in 
the interfaces at various points along 
the line. From this record the oper- 
ators can both identify interfaces as 
they pass and keep the products prop- 
erly separated as they are delivered 
to tankage. The details of this opera- 
tion and the precautions taken to in- 
sure completely safe operation are 
given in the following paragraphs. 


Identifying Interfaces 

The need of identifying interfaces 
in product pipe lines is not new, and 
the many lines now operating use a 
number of methods, including gra- 
vitometers, colored die plugs, hand 
samples, and careful dispatching. 
None of these common methods ap- 
peared either accurate or convenient 
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enough for the Salt Lake Pipe Line, 
principally because of the following 
complicating factors: 

1. The relatively small amounts of 
individual product taken off at any 
one point, as compared with larger 
products lines elsewhere in the coun- 
try. 

2. The many take-off points (sev- 
en) and a terminal at which products 
are distributed. 

3. The length of the line—566 
miles. 

4. The many different products 
pumped through the line, including 
several different types and grades of 
gasoline, diesel oil, and stove oil that 
must be identified and delivered at 
various points. 

For these reasons, it was desired to 
‘develop a new method of marking 
product interfaces. This method 
would need to be independent of the 
physical properties of the products 
and give a clear and reliable indica- 
tion of both the location of an inter- 
face and the extent to which the adja- 
cent products had commingled with 
each other. These requirements could 
best be met by a “tracer” employing 
a radioactive isotope. In order to veri- 
“y that the method would work, Cali- 
tornia Research Corporation and the 
engineering department of Standard 
Oil Company of California undertook 
an extensive development program. 
The first step in the program was to 
explore the spread of a radioactive 
tracer solution in a relatively short 
section of pipe line. After these results 
were studied, full-scale tests were 
made on a 180-mile crude pipe line 
from Rangely, Colorado, to Salt Lake 
City. It was found that the tracer 
traveled through the line with the oil 
and that it spread in close agreement 
with the anticipated diffusion between 
two adjacent products flowing through 
the line. It was easily possible to de- 
tect the radioactivity of the greatly 
diluted tracer liquid when it arrived 
at the terminal of the line. The Cali- 
fornia Research Corporation labora- 
tories then investigated radioactive 
isotopes and developed a compound 
of radioactive antimony as the most 
suitable for routine use. Finally, a 
test injection was made in a California 
products pipe line to confirm the 
suitability of this tracer compound. 


Methods and Equipment 


_[sotope preparation. The first step 
is preparation of the tracer compound 
in the Richmond laboratories of Cali- 
fornia Research Corporation. For this 
purpose ordinary non-radioactive an- 
timony is used. The material is then 
sent to the laboratories of the U. S. 
Atomic Energy Commission at Oak 
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Ridge, Tennessee, where it is placed 
in an atomic pile and subjected to 
neutron bombardment for the neces- 
sary period. In this process some of 
the stable antimony is converted to a 
radioactive form. The compound 
itself is to all appearances the same, 
but it now gives off the penetrating 
rays that are the basis for its use as 
a tracer. 


This “hot” material is returned in 
a lead-shielded box to the California 
Research Corporation laboratories, 
where it is further processed and di- 
luted with light oil to become the 
tracer liquid. This liquid is shipped 
to Salt Lake in a stainless steel vessel 
enclosed in a heavy cast-steel shipping 
container that serves both as varrying 
case and shield. 


Injection apparatus. At the Salt 
Lake pump station the tracer liquid 
sent from the Richmond labovatory is 
stored in a stainless steel vessel be- 
hind heavy lead shielding. The injec- 
tion system itself was carefully de- 
signed to permit handling the radio- 
active liquid with complete safety to 
the operators. All operations are by 
remote contro], with valve handwheels 
extending bevond the shielding. Mir- 
rors are used for observation of the 
tracer liquid when the injection quan- 
tity is measured in a gage glass. This 
is the only place in the entire installa- 
tion outside of the laboratory where 
the radiation levels are sufficiently 
high to require precautionary meas- 
ures. 


Each time the product pumped 
through the line is changed, a few 
cubic centimeters of the tracer liquid 
are metered out and injected into the 
pipe line just at the interface. The 
tracer then follows the interface 
through the line and can be easily 
detected with suitable instruments. 


Instrumentation. Conventional lab- 
oratory instruments redesigned for 
industrial use were installed at sta- 
tions along the line to measure the 
radiation in the interfaces. At each 
station several Geiger-Mueller count- 
ing tubes and a pre-amplifier are 
strapped to the pipe to detect the 
passage of radioactive material in the 
oil stream. The outputs from these 
tubes are fed into a specially designed 
counting rate meter, which is con- 
nected to an appropriate recorder. 

The Geiger-Mueller tubes and rate 
meter are continuously reading the 
“background” of the natural cosmic 
radiation that is always present. This 
background count is suppressed in the 
recording instruments, so that a rec- 
ord is made only of the additional 
radiation picked up when the inter- 
face passes the instrument. The re- 
corders are of the strip-chart type and 
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are so calibrated that the curve trace 
extends nearly the full width of the 
chart at the peak of radiation inten- 
sity, corresponding to the center of the 
veierface. 


Instruments were installed at the 
Salt Lake pump station, where a single 
recorder provides a record of each 
injection and indicates approximately 
the amount of radioactive material 
used each time. At points where only 
product “heart-cuts” are to be taken 
out, one set of instruments was in- 
stalled, with the tubes on the pipe at 
the incoming manifold. At the ter- 
minal and other points where the full 
stream is taken, the usual equipment 
was installed and, in addition, provi- 
sion was made to telemeter the arrival 
of the interface from a point out on 
the line. This is accomplished by a 
second set of tubes and a counting 
rate meter located upstream of the 
station at a distance greater than the 
total width of the interface antici- 
pated. Near the end of the line this 
distance is as great as 7 miles. The 
output of this rate meter is telemetered 
by wire or FM radio to a second re- 
corder at the station. 


Method of Operation 


Use of tracers for controlling prod- 
uct movements. With the instrumen- 
tation described, it is possible to iden- 
tify accurately the passage of the 
interface at each take-off point along 
the line. The pipe line dispatcher 
maintains close control over the posi- 
tion of all the products in the line 
from the records of interface passage 
reported to him by the operators at 
the various take-off points. With the 
information available to him, he need 
not predict the exact time of arrival 
of each interface at each station. Also, 
the station operator need not waste 
hundreds of hours a year standing by 
to “catch” the interface passage with 
a gravitometer when the cut is to be 
made in an interface. The recorded 
trace of interface radioactivity at each 
station always indicates the locations 
of the products in each section. 


At take-off points where only a 
heart-cut is to be taken from the mov- 
ing stream, the operator need only 
verify from the tracer chart that the 
interface has passed. Then, in accord- 
ance with instructions from the dis- 
patcher, he will withdraw the required 
amount of that product to tankage. 


At the terminal and at other points 
where it is necessary to take the en- 
tire stream, including an interface, 
the problem of separating the two 
products becomes more complicated. 
It is for this reason that advance tele- 
metering of the interface is used at 
such locations. The record transmitted 








from the upstream counting rate 
meter provides a warning of th« ap. 
proaching interface and gives tl. op. 
erator the peak counting rate c:-rres. 
ponding to the center of the inte: ace, 
With this information, using the re. 
corder at the manifold, the operator 
can “cut” the product at some })rede. 
termined percentage of the peak 
counting rate corresponding i» the 
most desirable blending of each prod. 
uct. If it is necessary to take a “slop 
cut” in order to maintain product 
specifications, this can be done with a 
minimum loss of product and with 
better knowledge of the exact compo- 
sition of the “slop.” 


u 


Radiological Safety 

The only point on the pipe line 
where special precautions are neces- 
sary to assure the safety of the oper. 
ating personnel is the Salt Lake sta- 
tion where the tracer liquid in its con- 
centrated form has a high radiation 
level. The precautions taken with the 
injection equipment have already 
been described. The injection installa- 
tion is so designed that the radiation 
level at the surface of the enclosure 
is well below the amount established 
as safe by the National Committee on 
Radiation Protection. 

One important point should be em- 
phasized: No appreciable amount of 
radio-activity remains in the products 
whose interfaces have been traced 
with the isotope. This is true for the 
following reasons: 

1. The tracer is immediately di- 
luted when it is injected into the pipe 
line. 

2. The products are stored in tank- 
age and their radioactivity further 
diluted. 

3. An unbelievably small amount 
of radioactivity is required for de- 
tection by the extremely sensitive in- 
struments used. For example, the radi- 
ation level at the peak of the interface 
when the product is on its way 
through the line is less than that of 
a common luminous wrist watch dial. 

4. As a further safeguard, the iso- 
tope by its nature is self-destroying: 
that is, its radioactivity decreases 
with age. This was an important point 
in the selection of this compound. 

Along the pipe line, of course. the 
liquid tracer has been so diluted that 
no possible hazard exists and no spe- 
cial operating procedures or precau- 
tions are needed. 


Conclusion 
This application of a new scien- 
tific development represents a distinct 
advance in the control of product pipe 
line movements. It is the subject of 
patent applications by California ie- 
search Corporation. **% 
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Gas Heat Exchangers as Applied 
to Transmission System Problems* 


Tue transmission of large quantities 
of natural gas through a cross-country 
pipe line system is an undertaking that 
inherently involves vast power re- 
quirements, and, as there is no way 
of obtaining this power with perfect 
thermal efficiency, the process must 
necessarily include satisfactory means 
for dissipating and rejecting the waste 
heat given off from the system. This 
waste heat appears in many forms, 
some of which present no difficult 
problems of disposal, and others re- 
quire rather expensive equipment for 
their dissipation. The scope of this 
discussion is not intended to include 
the recovery of useful work from these 
heat sources, rather it is to deal with 
economical means of handling some 
of those heat loads that do not lend 
themselves to practical recovery meth- 
ods. 


The primary consideration in the 
study of a cooling problem is this: 
Ultimately, the heat load involved 
must be rejected to one of the two 
large natural reservoirs, the earth or 
the atmosphere. The problem then re- 
solves itself to finding the most prac- 
tical way of accomplishing this end 
result, bearing in mind the basic fac- 
tors of economy and dependability. 
Following this line of reasoning, it is 
apparent that the introduction of an 
intermediate stream of some cooling 
medium between the heat source and 
the heat sink, whereas often necessary 
and unavoidable, is nevertheless the 
first step in complicating the problem. 
When these cooling streams are com- 
pounded, as, for instance, in the case 


- of engine oil cooling, the problem be- 


comes correspondingly more compli- 
cated and involves more equipment. 
Considering the example just men- 
tioned, the oil receives heat from the 
engine and transfers this heat to a 
water stream in the conventional type 
oil cooler. The water stream may then 
carry the heat to a cooling tower where 
another transfer occurs between water 
streariis, and the waste heat is finally 
reject to the atmosphere in the up: 
per part of the tower. The basic trans- 
fer of heat from the engine to the 


*Pre: ted at NGAA Amarillo-Plains re- 
meeting, 
Chief Engineer, Panhandle Eastern 
Line Co., Kansas City, Mo. 
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atmosphere has been achieved by 
means of three intermediate cooling 
mediums. As the great majority of 
practical cooling problems involve 
one or more of these “connecting 
links” between the source and the 
point of rejection, it is easy at times 
to overlook the fundamental process. 
Thus, toward the end of simplification 
and reduction of the equipment re- 
quired, the design engineer should, in 
general, attempt to find the most direct 
practical means of disposing of the 
heat. Therefore, when the temperature 
level is high enough, the possibility of 
direct air cooling must always be con- 
sidered. Similarly, when a small heat 
load is encountered at a moderate tem- 
perature level, there is the possibility 
that this heat can be absorbed econom- 
ically by a cool suction gas stream. 
Unless the distance between stations in 
a transmission system is unusually 
short, the pipe line, in itself an im- 
mense gas-to-earth heat exchanger, 
maintains the gas on the suction side 
of a station at or near the prevailing 
ground temperature, and so long as 
the gas temperature is not increased 
enough to affect materially the horse- 


FIG. 1 


power requirements of the station, the 
relatively low temperature gas stream 
can be used as a receiver for some heat 
loads. This paper will deal primarily 
with such applications of gas cooling 
and will attempt to evaluate, by com- 
parison and analysis, the advantages 
obtained. 

When considering the feasibility of 
gas as a cooling medium, certain ad- 
vantageous applications become ap- 
parent, as do certain limitations that 
must be recognized. At stations where 
water is scarce—particularly in the 
case of those stations without gas 
aftercooling—the suction gas stream 
is well suited as an absorbent for some 
of the smaller station heat loads such 
as oil cooling; in fact, in such loca- 
tions, suction gas oil cooling has been 
successfully incorporated with air- 
cooled jacket water systems to the end 
that open water cooling equipment 
with its accompanying water makeup 
problem has been completely elimi- 
nated. Also, in the case of automatic 
desulphurization plants situated at the 
wellhead, the gas stream can be used 
to cool the still overhead, again elimi- 
nating the need for water cooling and 
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pumping power. 

Of course, under some arrange- 
ments, the use of gas cooling serves 
merely to transfer a heat load from 
one service or one stream to another. 
When the discharge gas from a station 
is cooled before leaving the station, 
the heat picked up by the gas in a 
suction gas oil cooler is added to the 
aftercooling load and finally dissi- 
pated in the gas aftercooler. This trad- 
ing and collecting of heat quantities 
can often be used to advantage in sim- 
plifying piping layouts and equipment 
requirements. Also, in the case of a 
glycol dehydration plant situated on 
the discharge side of a compressor sta- 
tion, a very definite advantage is ob- 
tained by installing a gas-to-gas heat 
exchanger upstream of the plant, thus 
effectively lowering the contact tem- 
perature and the dew point obtained. 
In such an installation, it is possible 
to lower the temperature of the dis- 
charge gas well below the temperature 
ordinarily attained in a cooling tower. 
As has been pointed out, the heat is 
merely transferred to another stream, 
but the lower temperature level is be- 
ing utilized to obtain better dehydra- 
tion. A more detailed analysis of this 
arrangement will be given later. 

As to the general performance of 
gas exchangers, very satisfactory re- 
sults have been experienced with such 
equipment now in use. Maintenance 
costs have been low and very little 
fouling has been encountered. Close 
agreement with design figures in all 
such installations has been obtained 
by checking field data. 

The two most common forms of gas 
heat exchangers in use on the Pan- 
handle Eastern System are the suction 
gas oil cooler and the gas-to-gas ex- 
changer for dehydration plants. Both 
these types have been mentioned 
earlier, but it might be of interest to 
study them more intensively. Each has 
proved itself in operation and merits 
some analysis as to its effect. 


Gas-to-Gas Exchanger 


First, let us study the gas-to-gas ex- 
changer serving a glycol dehydration 
plant. This was the earliest application 
of gas cooling on the Panhandle Sys- 
tem. Fig. 1 shows the location of such 
an exchanger in a simplified plant 
flow sheet. 


Gas from the field passes through 
the shell side of the exchangers and 
absorbs heat from the discharge gas. 
The discharge gas passing through the 
tubes is correspondingly cooled by this 
transfer and enters the contactors at a 
lower temperature. The advantage of 
having the contact process occur at a 
lower temperature is, of course, obvi- 
ous. Fig. 2 shows the effect of contact 
temperature on the equilibrium dew 
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FIG. 2 
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point for various concentrations of 
glycol solution. Assuming that the 
plant operates with a 95 per cent solu- 
tion to the contact towers, this chart 
can be replotted as shown in Fig. 3. 
Now, the dehydration of gas is largely 
of interest during the months of No- 
vember through April. Without gas-to- 
gas exchangers, a plant might receive 
wet gas at about 85 F during these 
months. This would be a fair figure 
based on the operation of an atmos- 


FIG. 3 


pheric cooling tower aftercooling the 
gas from the compressors. From the 
chart (Fig. 3), the equilibrium dew 
point corresponding to 85 F is 37 F. 
With gas-to-gas exchangers, the con- 
tact temperature might easily be low- 
ered to 70 F, which corresponds to a 
dew point of 24 F. Also, the exchangers 
serve to “iron out” the fluctuating di- 
urnal temperature of the gas from a 
cooling tower, a commonly experi- 
enced phenomenon that is particularly 
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troublesome during winter days when 
roper dehydration is critical. Notice, 
too, that the colder suction gas, the 
temperature of which follows the 
ground temperature exactly, gives the 
best cooling and the lowest contact 
temperature precisely when it is 
needed. The overall process is largely 
relieved of the effects of daily weather 
and temperature changes, and gives 
dew point performance that is in keep- 
ing with the seasonal ground tempera- 
ture condition. This is a very impor- 
tant advantage. 

In the summer months, when hy- 
drate formation is less likely to occur, 
the gas exchangers may be bypassed to 
prevent an unnecessary increase in the 
suction temperature; or, for that mat- 
ter, it is likely that conditions might 
be such that the plant operator could 
shut down the dehydration unit com- 
pletely. 

At Panhandle Eastern’s compressor 
station near Liberal, Kansas, a bank 
of these gas-to-gas exchangers has 
been in operation for several years. 
Fig. 4 shows the year-round tempera- 
tures recorded at this setting. 

The upper line is the temperature of 
the wet gas to the exchangers; the sec- 
ond line shows the temperature of this 
gas as it leaves the exchangers. Below 
these lines are two dew point curves, 
the lower being the actual dew point 
obtained and the upper a calculated 
curve of the dew point that would have 
been obtained without the gas ex- 
changers. This lowering of the dew 
point required no change in the oper- 
ation of the glycol plant proper. As 
gas-to-gas exchangers of this type 
need a minimum amount of attention, 
the increase in operation and mainte- 
nance charges occasioned by the addi- 
tion of the exchanger bank was prac- 
tically negligible. 

A thorough, economic analysis of 
the desirability of adding gas ex- 
changers to an existing installation 
can become a very complex proposi- 
tion. Conditions at the particular plant 
and station under consideration have 
a great deal of bearing on the outcome 
‘of such a study. The general points to 
consider are: 

1. The amount of cooling neces- 

sary to give the desired dew 

point. , 

2. The temperature level at which 
this cooling must take place. 
(This is important because it 
inay eliminate some other means 
of cooling the gas.) 

3. The effect of the exchangers on 
station horsepower and dis- 

harge gas cooling facilities— 
whether or not there is an excess 
of these facilities already in- 
stalled. 


4. ‘She availability and cost of such 
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other equipment as might rea- _—_ changers and a solid type plant. Let us 
sonably be substituted for gas- not digress too far, however, in the 
to-gas exchangers. direction of general dehydration proc- 
5. Comparison of operating and __ ess designs. The important concept to 
maintenance costs of gas ex- retain is thatthe nature of glycol de- 
changers and any alternate pro- _ hydration is such that a plant of this 
posals. type may very possibly be modified so 
6. Dependability and uniformity as to give better performance simply 
of service. by incorporating a low temperature 
7. Flexibility and simplicity of de- level heat exchange between the wet 
sign. gas to the plant and a cooler suction 


As for new plant installations where 
there are no existing facilities, a fur- 
ther point must be investigated, 
namely, the comparative advantages 
of a glycol plant with gas-to-gas ex- 


FIG. 5 


gas stream. 


Suction Gas Oil Cooler 


Let us next consider the use of the 
suction gas as a coolant for the lube 
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FIG. 6 


oil of a compressor engine. This form 
of oil cooling was first used on the 
compressor engines of a small field 
booster that was intended for auto- 
matic operation. Due to the scarcity 
of water and the fact that the installa- 
tion was to be unattended, the booster 
unit was designed to eliminate all 
water cooling tower services. The 
jacket water heat load, a quantity too 
large to dump into the gas stream, was 
dissipated by air coils, and the oil heat 
load, quite small in the case of the 
particular engines used, was picked 
up by the cold gas flowing to the en- 
eines. Fig. 5 shows the position of the 
cooler in the schematic layout. 

Fig. 6 shows a sectional view of ihe 
oil cooler used. A double tube sheet 
arrangement was used as a safety pre- 
caution to obviate the possibility of 
gas leaking into the oil stream through 
the tube joints. A blow-out head and 
automatic shut-off controls protected 
the installation from damage in the 
event of a tube rupture. Provisions 
were made to trap and vent off any 
gas that might seep through pin-hole 
leaks into the oil, but this condition 
has never been encountered to date. 


The question that arises, of course, 
is, “What about the effect on the 
horsepower requirements due to the 
higher suction temperature?’’ We 
know, from the basic theory of com- 
pression, that raising the temperature 
of a gas causes an increase in the 
horsepower required to pump a given 
quantity of the gas at a fixed compres- 
sion ratio. The effect is undeniable, 
but the relative amplitude of the effect 
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is the thing that is important. The 
amount by which the horsepower per 
million is increased is a deciding fac- 
tor in determining the feasibility of 
such an installation. Referring to ac- 
tual field data taken at the automatic 
station under discussion, a great deal 
of light can be thrown on this subject 
of temperature effect on horsepower. 

The design basis for calculating the 
compressor horsepower assumed a 60) 
F suction temperature. The actual suc- 


tion temperatures encountered at the 
station are shown in Fig. 7. 

For six months of the year, thie field 
gas reaches the station at tempe: atures 
below the 60 F design level; uring 
this period, the true horse; ower 
needed to handle the station’s !oad js 
less than the design figure. Th:ough- 
out the year, the station operat:s at a 
compression ratio that is esse nitially 
constant at 1.5, and, under such: opera- 
tion, the observed increase in gs tem. 
perature across the oil cooler is 2 F, 
Applying this temperature correction 
to the basic horsepower per snillion 
figure, the increase due to the presence 
of the suction gas oil cooler is 0.3 of 1 
per cent. For an installed horsepower 
of 300, this amounts to 0.9 hp. Even 
with the additional consideration of 
the pressure drop through the ex- 
changer, which, incidentally, is slightly 
less than 1 psi, the horsepower charge- 
able to the oil cooler is about 1 hp for 
a 300-hp unit. At $210 per horsepower 
and $1000 for the exchanger, this 
would amount to $1210. Not only 
would comparable cooling facilities 
of a different type have been more ex- 
pensive to install, but they would have 
also involved greater operating and 
maintenance expenses. The gas oil 
cooler is ideally suited for automatic 
operation, whereas it is doubtful that 
a system using water or air as the cool- 
ing medium for the oil stream would 
lend itself to satisfactory unattended 
operation. 

The same type of oil cooler has been 
applied to a main line station with 
comparable results. The cooler has 0.7 
sq ft of surface per horsepower being 
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The Vertical Aerotec Gas Scrubber 
sectioned to show Aerotec tubes, 


heart of this new scrubbing principle. 


... that AEROTEC GAS SCRUBBERS 


! Keally clean gas 





yd pilot installation at Alice, Texas, used 
on very dry gas, was first installed on the dis- 
charge of a conventional type gas scrubber 
(position of first installation shown by arrows). 
In 18 hours of operation, this Aerotec unit col- 
lected 2 quarts of liquid, from gas that had 
passed through the conventional unit. 

Installed at the inlet to the conventional 
gas scrubber, only one teacup of fluid was col- 
lected from the conventional type in 8 days, 
and this was probably condensation. 

This is a typical example of field reports on 
the high efficiency of Aerotec gas scrubber units. 
Based on a modification of the principle of 
separation used in dust collection, Aerotec units 
have produced outstanding results, both at the 
well and on pipeline applications. 

A catalog on operating and application 
data will be sent on request. Just write our 
Project Engineers, or the field office nearest you. 


Project and Sales Engineers 


THE THERMIX CORPORATION 


Greenwich, Connecticut 
(Offices in 28 Principal Cities) 


Canadian Affiliates: T. C. CHOWN, LTD., 1440 Saint Catherine St., W., Montreal 25, Quebec; 50 Abell St., Toronto 3, Ontario 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 


THE PETROLEUM ENGINEER, August, 1950 


D-15 
























WITHOUT COOLER 
DISCHARGE 
SUCTION 













er | 


PULSATION DAMPENING EFFECT OF GAS OIL COOLER 


WiTH COOLER 
DISCHARGE 
SUCTION 





















[] & 


Wy) My 
/]} Ny h HH 
Uy Y 


allt: 
“* 












Wj 

y 
YY 
Yj 








FIG. 8 





340 
s20|- EFFECT OF SUCTION GAS 
OIL COOLING ON HP/M® 


L] 
y 
° 


2.80 
2.60 
2.40 
220 
2.00 
1.80 
1.60 


% INCREASE IN HP/M* ABOVE HP/M* WITH 70°F SUCTI 


¢ 3 


L10 
1.20 
1.30 








= a = 
COMPRESSION RATIO 


° ° 
© x 


1.90 
2.00 
2.1 
2.20 








FIG. 9 


served, and the pressure drop on the 
gas side is 1.7 psi at full capacity. An- 
other interesting feature of this cooler 
is the dampening effect it exhibits on 
pulsations that would ordinarily exist 
in the station suction header. Fig. 8 
shows a portion of a pressure recorder 
chart. The recorded lines show the 
comparable amplitudes of pulsation 
obtained in the suction and discharge 
headers with and without a suction 
gas oil cooler. Notice the marked de- 
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crease in the degree of pulsation in the 
suction header when this cooler is 
used. 

In the case of the main line station 
oil cooler, the temperature rise of the 
suction gas is greater than the two 
degrees mentioned in the previous 
example. This is due to two factors: 
First, the type of engine used at the 
main line station has a much higher 
heat load per horsepower; and, sec- 
ond, the compression ratio at the latter 
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station is somewhat higher, so that less 
gas is pumped per horsepower. The 
loss entailed by the elevated s:ction 
temperature can be plotted as a func. 
tion of the compression ratio for a par. 


ticular type of engine. Fig. 9 hows 


such a plot; the ordinate of the chart 


is the percentage increase in the ‘orse. 
power per million above the basic 
horsepower per million with a 70 F 
suction temperature. It should h« kept 
in mind that the curve is not va'id for 
all engines, but depends on the oil heat 
load of the type being discussed. This 
oil heat load may range from less than 
100 to as high as 750 Btu per hp-hr in 
commercial types of compressor en- 
gines. The curve shown in the diagram 
is based on a figure of 625 Btu per hp- 
hr, which is a normal value for several 
common makes of engines. 


Referring to the diagram, let us de- 
termine the effect of the gas oil cooler 
in a conventional design. On a main 
line station of a system with a station 
spacing within the range normally en- 
countered on gas transmission lines, 
it is common practice to select horse- 
power on the basis of a 70 F suction 
temperature. This represents approxi- 
mately the maximum condition en- 
countered throughout the year. A nor- 
mal compression ratio for the station 
may be taken as 1.4. From the curve, 
the increase in horsepower per million 
due to a gas oil cooler would be 1.38 
per cent, but this loss would actually 
be realized from a design point of 
view only when the temperature of the 
gas from the cooler exceeded 70 F. In 
the case of a 1.4 ratio, this would cor- 
respond to a gas temperature of 60 F 
to the cooler. If a weighted average 
were to be taken considering that part 
of the year when the incoming gas was 
below 60 F, the overall loss would be 
about 0.6 to 0.7 of 1 per cent. Not only 
is this figure quite small, but it is 
within the degree of accuracy to which 
the engines can be indicated on load 
tests. Thus, the loss involved becomes 
a matter largely of academic interest 
insofar as it affects the necessary per- 
formance of the engine. 


Summing up this application of gas 
cooling, it can be said that definite ad- 
vantages can be obtained under the 
proper conditions by rejecting the oil 
heat load to the gas stream. This is par- 
ticularly true when the problem of 
water scarcity is involved. 


A third use of gas cooling was made 
by Panhandle Eastern in connection 
with the design of a small automatic 
field desulphurization plant to be i- 
stalled on a well in the Texas Pan- 
handle field. The plant was to operate 
totally without power requirements. 
The major problem of circulating the 
amine solution was solved through the 
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This example of craftsmanship 
symbolizes something that every 
producer of quality line pipe must 
know: Painstaking care is essential. 

Such craftsmanship is fundamen- 
tal at Kaiser Steel, where every step 
in production is completely and rig- 


It's craftsmanship that counts 


idly controlled. The result is steel 
pipe which measures up to the pre- 
cise specifications of the gas, oil and 
water industries. 

Such painstaking attention to 
quality is another reason why expe- 
rienced line men know they can rely 


on Kaiser Steel pipe! 


Kaiser Steel pipe manufactured to 
latest API and ASTM specifica- 
tions — in diameters up to 30: 
inches, and in lengths up to 40 
feet — is now available from Fon- 
tana and Napa, Calif. 


It's good business to do business with 





iser Steel 





KAISER STEEL PIPE SPECIFICATIONS « All pipe manufactured to latest A.S.T.M. and A.P.1. specifications 





Type 
Continuous Weld—Threaded and Coupled 


Continuous Weld—Plain End 

Electric Resistance and Fusion Weld — Plain End 
Electric Resistance Weld—Plain End 

Electric Fusion Weld — Expanded — Plain End 
a 








Diameter Length Wall Thickness Shipping Point 
V2" to 4” Uniform 21’ Standard Fontana, Calif. 
nominal |.D. 
234" to 4/2" O.D. Up to 40’ Standard Fontana, Calif. 
85" to 22’ O.D. Up to 40’ .188” to .500” Napa, Calif. — Basalt-Kaiser 
53," to 1234” O.D. Up to 55’ .188” to .400” Fontana, Calif. 
24" to 30” O.D. Up to 40’ .188” to .500’ Napa, Calif. — Basalt-Kaiser 
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Prompt, ependable delivery at competitive prices ¢ KAISER STEEL CORPORATION tos Angeles, Oakland, Seattle, Portland, Houston, Tulsa, New York 
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use of an alternately pressurized and 
vented dump tank, but the problem of 
interest to this discussion was the way 
in which the still overhead was to be 
cooled and condensed. Air cooling 
was considered as a possibility; nat- 
ural convection and radiation to the 
atmosphere was one way of dissipat- 
ing the heat. However, due to the wide 
seasonal variation in air temperature 
in that location, such a cooler would 
have to be designed for an extreme 
condition that might occur only for a 
short period of the year. When the air 
temperature dropped far below the 
maximum, sub-cooling and freezing 
dificulties ¢ould be expected, along 





with an unnecessary overload on the 
reboiler. 

In contrast to the greatly varying 
air temperature, the temperature of 
the gas from the well was low and 
practically constant throughout the 
year. This design advantage suggested 
the use of gas cooling, a solution that 
offered the further advantage of a heat 
transfer rate corresponding to forced 
convection of the cooling medium. A 
small shell-and-tube exchanger was 
designed for the service and installed 
on top of the still. Several years of 
trouble-free operation have fesulted; 
a side stream of sweet gas cools the 
still overhead and in turn rejects the 








heat to the ground through th: Dipe 
line. - 
The examples given here are «ly a 
few of the cases where the use «' gas 
streams for cooling merit cons’ Jera. 
tion. For instance, a possible ay lica- 
tion of this form of cooling has heen 
suggested in conjunction with ¢:ntri- 
fugal compressor stations whicre 
stream of seal oil must be cooled, 
Present trends in station and plat de- 
sign make it necessary to re-ev:luate 
the various solutions to the ordinary 
cooling problems. Progress is jeing 
made, both equipment-wise and cost- 
wise, toward the simplification o! heat 
dissipation services. Naturally. there 


= — === is no universally perfect answer io any 













































































FOR COMPLETE 
INFORMATION WRITE... 





*Patent No. 2,097,398 
Other Patents Pending 





WILLIAMSON “CONCENTRIC SUPPORT” 
PIPE LINE CASING INSULATOR* 


This improved Williamson Pipe- 
line Casing Insulator approxi- 
mately centers the line pipe in 
the casing. This removes support 
of pipe from ‘’WmSEAL” 
Casing Bushings, and {acil- 

itates their installation. 

In addition, William- 
son Pipeline Casing 



































(1) Protect the 
Pipe Coating. 


- (2) Act as Pipe Skids, Facili- 





tating Crossing Installations. 


(3) Separate Pipe and Casing, Assuring 
Insulation for Cathodic protection. 





Tre yrre 
ES 


T. Williamson, Inc. 


TULSA 9, OKLAHOMA 














eneral type of heat load rejeciion— 
each individual case involves its 
unique circumstances, which deter- 
mine the most suitable and proper 
process for that particular job. Water 
availability, power and operation 
costs, and dependability of service are 
just a few of the factors to be analyzed. 
Each design must be approached with 
an open mind and an awareness of the 
many possible methods available to 
the engineer from which he can devise 
a satisfactory process to suit the need 
at hand. It has been the intent of this 
discussion to present the various as- 
pects of one such method, and to clar- 
ify, inasmuch as a general treatment 
can, the considerations involved in the 
use of gas streams for cooling. * * * 


Piedmont’s Motion For 
Reconsideration Denied 


The Federal Power Commission has 
denied Piedmont Natural Gas Corpo- 
ration’s application for reconsidera- 
tion and vacation or a rehearing of the 
FPC’s March 30 orders that author- 
ized Commonwealth Natural Gas Cor- 
poration to construct pipe line facil- 
ities to serve natural gas markets in 
Virginia and denied the portion of 
Piedmont’s application proposing 
service in the Tidewater area of Vir- 
ginia. 

The March 30 orders, however, re- 
opened the Piedmont proceeding inso- 
far as it relates to that company’s plans 
to supply natural gas to the Piedmont 
region of the Carolinas. Piedmont at 
that time was granted 60 days to 
amend its application to serve the 
Piedmont area and to produce further 
evidence if it so desires. 

In denying this motion, the Com- 
mission found that no new facts have 
been presented or alleged and no new 
principles of law have been asserted 
under the various assignments of error 
by Piedmont in its application which 
were not fully considered by the PC 
before it entered its March 30 errors 
and opinion in the proceedings. 
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Concrete-Coated Pipe Used For Swamps and Rivers 


General view of operations at Harvey, Louisiana, plant. 
Pipe in foreground has already been coated and after overnight drying will be ready to lay. 


P 615.331. 


New method gives negative buoyancy, protects against 


corrosion, and permits use of thinner walled pipe. 


Down in the swamplands of southern 
Louisiana, where cypress trees and 
Spanish moss dominate the country- 
side, there is a new kind of pipe line 
operation being performed that event- 
ually may change pipe laying methods 
in the marshy country, coastal areas, 
and across rivers. 

In a region where pipelining is in- 
herentiy difficult and frequent replace- 
ment necessary, a pipe coating proc- 
ess* recently developed by engineers 
of the H. C. Price Company, Bartles- 
ville, Gilahoma, promises to cut costs 
and siiaplify construction problems. 


TH. C. Price Company. 
Patented under the name Hevicote. 
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This method calls for the applica- 
tion of a thick layer of concrete on 
the outside of oil and gas lines to give 
them a negative buoyancy and perma- 
nent protection against corrosion. Its 
salient feature is that thin-walled pipe 
can be used in locations normally re- 
quiring extremely heavy pipe. 

The process was developed at the 
company’s new Gulf Coast Somastic 
plant at Harvey, Louisiana, a few 
miles from downtown New Orleans. 
Opened last fall under the supervision 
of R. P. “Bob” White, the Harvey 


EXCLUSIVE 
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plant is presently turning out equal 
proportions of Somastic and Hevi- 
cote. 


Any suggestion a year ago that con- 
crete could be economically molded 
onto large - diameter gas or oil lines 
would have been ridiculed by most 
pipeliners. They could have offered a 
good argument that concrete would 
not adhere satisfactorily to steel pipe 
joints, and the thought of trying to 
handle cement - encased pipe in the 
field would have given nightmares to 
most contractors. Yet today there is 
adequate proof available that it is not 
only practicable but is the answer to 
many problems that have beset both 


D-19 






















































Workmen wrap the Somastic-coated pipe with 
galvanized wire mesh to prepare it for Hevicoting. 
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The hopper car reaches the end of a run after having 
applied a fresh layer of concrete to another joint of pipe. 


THE 


construction crews and pipe line sys. 
tem operators in swampy regions, 

The initial demonstration of ::s use. 
fulness was on the Mississippi River 
crossing of the Mid-Valley Pi» eline 
Company. This crude oil pipe was 
laid last fall, with two 20-in. lines 
bearing both concrete and mastic, The 
ease with which the heavy co:icrete. 
covered pipe, made up in long sections 
for the crossing, could be handled. 
surprised veteran pipeliners. Its 
adaptability was shown more recently 
on the Transcontinental gas line to 
New York City. Fish Constructors, 
Inc., agents for Transco, requested a 
Yz-in. application of concrete over 
enamel-coated pipe that was to he laid 
through delta country. More than 26,. 
000 ft of 1234-in. OD pipe were suc. 
cessfully coated. 

A more extensive use has been by 
the United Gas Pipe Line Company 
on its Luling project in the marshy 
country west of New Orleans. This 
new line is a part of United’s current 
extension of its gathering and distri- 
bution network through the South. A 
total of 25 miles of pipe for the Luling 
project received mastic coating, with 
more than 10 miles of this being given 
a concrete application. 


Three Mile Shove 


The United Gas line demonstrated 
that the concrete-coated pipe could be 
laid under the most difficult circum- 
stances and with no more equipment 
or manpower for handling this over- 
weight pipe than for regular lines. As 
evidence of this fact, at one location 
United construction crews were able 
to shove a 3-mile section of 16-in. OD 
pipe bearing both mastic and concrete 
covering across dense Louisiana 
swamplands with the use of only two 
tractors and a 15-man gang. 


To appreciate the development of 
the process and the opportunities for 
its use it is necessary to have an un- 
derstanding of the marshy terrain that 
subtends the Golden Crescent, the 
fabulous Gulf Coast border area. This 
delta country is unlike land anywhere 
else in the United States. It could be 
likened to a giant sponge — press 
down hard and water will come up. 
This region is interlaced with lakes. 
canals, and bayous that further com- 
plicate pipe line construction. 

These conditions present tremend- 
ous problems to the pipe line opera- 
tor. To lay a line in this land is io In- 
vite trouble in the form of large initial 
costs and a high corrosion rate hat 
means frequent replacement. 


Growing Need 
Yet there is an ever-increasing need 
for new lines through this region due 
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to the rapid growth of the Gulf Coast 
as a producing area for both oil and 
vas. EVen though the tidelands ques- 
tion remains unsettled, off-shore drill- 
ing is fast assuming an important 
position in the economics of the oil 
and gas industry. To move the crude 
products through the delta area by 
any other means than pipe lines is pro- 
hibitive, and yet those lines must not 
only resist corrosion but must with- 
stand the destructive influences of bar- 
nacles and other marine growths. 

The Harvey installation is a good 
example of both the problems that 
have to be met in this water-soaked 
land and the caliber of men that have 
set out to surmount them. The 12-acre 
Harvey plan was hacked out of a 
jungle-like swamp bordering the In- 
tracoastal Canal three miles from its 
Mississippi River terminus. The land 
had to be filled in with logs and sea- 
shells to provide a dry spot for erect- 
ing the coating machinery. Huge piles 
were then driven into the soft ground 
to serve as a foundation for concrete 
platforms on which most of the equip- 
ment now stands. 


Transportation Facilities 
The location on the Canal gives the 
Gulf Coast plant a triple system of 
transportation, for the area is also 
served by highway and a line of the 
Texas and New Orleans Railroad. 
Water transportation being cheaper, 


most of the pipe from fabrication 
plants is brought in by barge and un- 
loaded along the 1000-ft frontage fac- 
ing the southern side of the canal. A 
giant crane aids in unloading and 
stockpiling the incoming pipe. 

The supervisory personnel at Har- 
vey include Bob White, Gulf division 
manager; Nelson VerSoy, plant su- 
perintendent; S. D. (Stubby) Pugh, 
Hevicote foreman; Vernon J. (Julius) 
Jones, Somastic foreman, and M. E. 
(Maury) Anderson, office manager. 

Operations have been arranged at 
the installation so that the entire crew 
can shift between Somastic and Hevi- 
vote plants as the need arises. Inas- 
much as every man is trained to han- 
dle a similar job on both plants, a 
changeover is comparatively easy. 

The United Gas job, calling for a 
total coating of 171,000 ft of 16-in. 
OD pipe, gave the Harvey crew an op- 
portunity to streamline its dual opera- 
tions. On this project, both products 
were specified for a large proportion 
of the pipe (the Transco job and other 
tests have shown that Hevicote is 
equally satisfactory when applied to 
other types of coating than Somastic, 
or even to bare pipe). 

Although specifications varied on 
wall thickness for the United pipe, 
both the mastic and concrete applica- 
tions remained constant. The mastic 
coating ran 9/16-in. thick whereas the 
concrete was 11/,-in. thick. 


Close-up of turntable adjoining coating tower 
at Harvey plant. End of joints are left uncoated to 
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facilitate welding, then field molds are applied. 



































LVES INDUSTRY 


AUTOMATIC CONTROL PROBLEMS 


THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 


The distinguishing feature of Mercoid Controls 

is the exclusive use of Mercoid hermetically 

sealed mercury switches. These switches ore 

not subject to dust, dirt or corrosion, thereby 

- ‘er performance and longer control 
le. 





Tranetermer-Relay 


If you have a contre! preblem invelving the automatic 
eentrol of pressure, temperature, liquid level, meshan- 
taal operations, etc., it will pay yeu te consult 
Mercold's engineering stafi—always at your service. 





Complete Mercoid Catalog sent upon request. 








TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 












SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 








ae a 


SKINNER-SEAL PIPE LINE CLAMP 
long splits and bad corrosion leaks. 


In stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 











Negative Buoyancy 


One of the important features of 
this double coating is that it gives the 
pipe a safe degree of negative buoy- 
ancy in an area where anchorage is a 
primary concern. The concrete appli- 
cation adds 72 lb per linear foot, while 
mastic adds 27.44 lb. The 16-in. pipe 
weight varies from 42.05 lb per foot 
on the 14-in. to 82.77 lb per ft on the 
1f-in. With addition of nearly 100 lb 
of the two products, the total weight 
per foot ranges from 141.49 to 182.2]. 
lb per linear ft. This means that the 
minimum negative buoyancy of the 
line is at least 10 lb per foot. 

The Hevicote application begins 
after the pipe has been given whatever 
base coating the line operator has spe- 
cified. It is then wrapped with a gal- 
vanized wire mesh that serves as a 
base for the concrete. The mesh used 
is 14-gage wire, with 2-in. square 
openings. A novel crimping machine 
speeds application of this wire mesh. 

With the mesh in place, the pipe is 
moved by sidebooms to a platform a 
few feet from the plant. Here it is 
picked up by a 70-ft boom and swung 
into place ona huge turntable equipped 
with 12 spuds that hold the pipe in a 
vertical position during the coating 
process, 

Adjoining the turntable is a 75-ft 
steel tower, equipped with a concrete 
hopper car that moves vertically up 
and down one side. As the turntable is 
rotated the pipe joints are brought 
into line with the hopper side of the 
tower. 

The process starts with the hopper 
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car at the top of the tower. The pipe 
joint fits through an aperture in the 
bottom of the funnel-shaped hopper 
car, which is lowered to the ground 
as the joint is held securely by an 
aligning spud at the top of the joint. 
The hopper is then filled with a suffi- 
cient amount of mix to coat the joint. 
As the car ascends, driven by a 10-hp 
motor, the weight of the concrete, plus 
the pumping action of the electric vi- 
brators attached to the hopper, forces 
the mix out of the bottom of the hop- 
per and onto the pipe. 

Once the hopper car has traversed 
the length of the new joint of pipe, 
the turntable is again rotated and the 
process is repeated. The freshly coated 
joints remain on the turntable for ap- 
proximately 30 min before their turn 
comes to be unloaded and laid out for 
overnight hardening. 

The plant has averaged nearly 100 
joints of pipe a day, which means that 
at least 4000 ft of pipe can be coated 


Coated with Somastic and Hevicote, this long section of pipe is being 
“shoved” across the Louisiana swamplands by a United Gas Pipe Line Company construction crew. 





Oil Lines Profit All 


Scientific distribution meth- 
ods developed by the oil in- 
dustry mean lower operating 
costs to oil men and lower 
prices to consumers. For ex- 
ample, fourteen different oil 
products can be sent at one 
time through a single pipe line. 
The whole operation may be 
controlled from a dispatch 
board 600 miles away. 














during an 8-hr shift. Once these joints 
have dried for 24 hr, they may be laid 
in tiers up to 4 joints deep. 

Construction crews on the United 
Gas job discovered that the concrete- 
coated pipe could be handled with re- 
markable ease. As the pipe was 
brought to the field from the Harvey 
yard by barge or trucks, it was welded 
at a central kick-off point and “shoved” 
down the ditch. A short distance away, 
the freshly-welded joint received a 
field application of Somastic. As this 
field mold was unusually thick, no 
effort was made to add the concrete 
over the joints; however, a method 
has been developed whereby such field 
molds can be applied should they be 
needed. 

One beneficial aspect of this swampy 
land is that mastic field molds can be 
readied in a hurry. The hot liquid 
coating, which is applied to the bare 
weld by use of a special steel mold, 
quickly cools under a dose of swamp 
water and the joint is ready to he 
shoved within 10 min. 

The normal deflection of pipe coated 
with mastic and concrete was demon- 
strated at one location on the United 
line at Bayou Cygnet, west of New 
Orleans, where a crew “shoved” an 
18,000-ft section of the heavy pipe 
around bends of 8 deg or better. To 
do this, two bare joints capped with a 
bull plug were placed at the front end 
of the section to act as a floating guide. 
In an uncanny manner, the long 
stretch of heavy pipe followed the 
ditch dredged among the jung!e-like 
maze of trees and vines. ee 
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H EAVY-DUTY Parsons 250 Trenchliner sets a 
fast pipeline pace . . . excavates 1% to 3% cu. 
yards per minute, depending on materials, depth 
and width requirements. 30 digging feeds, from 
3.8 inches to 9 feet per minute, provide maximum 
digging efficiency in all materials short of solid 
rock. You get clean-bottom, smooth-wall trenches 
16 to 42 inches wide ... up to 12% feet deep. 


What's more, the 250 Trenchliner maintains 
steady, high-speed schedules and assures lowest 
operating costs because every assembly is extra- 
heavy duty ... from its husky, fast-cleaning 
buckets, to the rigid arch-type frame that keeps 
digging boom precision-aligned. Safety over- 
load clutch protects operating machinery from 
shock-loads. 3-point frame suspension maintains 
equal weight distribution on uneven ground, 
keeps twists and strains from main frame. All 
add up to trouble-free operation, more feet of 
pipeline trench per day, at lowest cost per 
foot, with Parsons heavy-duty 250 Trenchliner. 


PARSONS COMPANY, Newton, lowa 
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Magnesiun Anodes and Common Sense 


> 


Intelligent Use of Magnesium as Source of Electrical _ 


Energy Can Lessen and Sometimes Eliminate Corrosion. 


I sine any material for the pur- 
pose of protecting a valuable invest- 
ment, is it not common sense to: 

(1) Use the right amount of ma- 
terial? 

(2) Distribute it in the right 
places? 

(3) Install it in the correct man- 
ner? and 

(4) Inspect the finished job to see 
if the desired results have been 
obtained? 

By the intelligent use of magnesium 
as a source of electrical energy for 
cathodic protection, the destructive 
action of corrosive soil and water on 
metallic structures can be greatly less- 
ened, and in many cases entirely elim- 
inated. In various forms, this ener- 
getic metal has been successfully 
applied to the protection of pipe lines, 
tank bottoms, drilling platforms 
standing in sea water, domestic hot 
water heaters, elevated water tanks, 
wells, condensers—to a wide variety 
of situations in which metal is ex- 
posed to soil or to water. As the pro- 
tective action is electrolytic in na- 
ture, it is helpless against ordinary 
atmospheric corrosion—at least so 
far as present techniques are con- 
cerned. 

It is known, however, that much 
magnesium has been installed, and 
feared that much more will be, that 
is not successfully doing the job for 
which it was intended, to the obvious 
disappointment of those who were 
expecting a solution to their prob- 
lems. These failures have not been 
due so much to a failure to under- 
stand the basic principles involved 
as to a failure to see that the princi- 
ples are applied in the field. In fact, 
almost all really disappointing occa- 
sions are directly traceable to failure 
to obtain information before, during, 
or after the installation. 

How much magnesium is required? 
In many cases, this question must be 
asked several times before the project 
is completed, with answers of in- 
creasing accuracy being found as the 
work progresses; but some kind of 
estimate must be made before the job 


D-24 


MARSHALL E. PARKER 


is undertaken at all. The current re- 
quired to give a steel surface complete 
cathodic protection will vary between 
1 and 10 ma per square foot, depend- 
ing largely upon the electrolyte—the 
soil or water to which the metal is 
exposed. The real problem usually is 
the determination of the true area of 
metal in contact with the electrolyte, 
and hence exposed to corrosion and in 
need of cathodic protection. The total 
area is easy enough to determine, but 
when the structure has a protective 
coating, the equivalent in bare metal 
may vary from 1 per cent or less 
to more than 90 per cent. The corro- 
sion engineer’s approach to this prob- 
lem may take one of two forms: With 


-a sufficiently accurate description of 


the coating he may be able to esti- 
mate the requirements of the struc- 
ture on the basis of past experience; 
otherwise, tests and measurements in 
the field will be required. Estimation 
by experience is the preferred method, 
provided the experience is adequate. 
It must be emphasized that either 
method will yield only a preliminary 
answer to the question; successive 
answers must be obtained while the 
work is in progress. 

Probably the widest discrepancies 
between anticipated current. require- 
ments and actual current supplied by 
a successful cathodic protection sys- 
tem are to be found on cross-country 
pipe lines, particularly old coated 
lines. Great variations will be found 
in the electrical conductivity of the 
various soils traversed, and surpris- 
ingly large differences in the integrity 
of supposedly uniform coating are 
commonplace. Yet an experienced cor- 
rosion engineer can make a reason- 
ably accurate estimate in many cases, 
and a reasonably accurate estimate is 
all that is required. If a test is neces- 
sary, it should be the simplest sort 
of a test; one that uses a temporary 
source of power, such as a welding 
machine, and actually puts a part of 
the line under protection. This avoids 
the complications involved in attempt- 
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ing to analyze mathematically the re: 
quirements of a line by combining the 
results of measurements to determine 
the soil resistivity, coating conduct. 
ance, characteristic resistance, and 
other factors that determine the total 
current requirements. In addition to 
this obvious advantage, it is the only 
type of survey that can be conducted 
at a cost sufficiently low to justify it. 
Theoretically, it would be possible to 
conduct a survey on a pipe line in such 
detail as to make possible the complete 
office design of a magnesium anode 
cathodic protection system. It can be 
stated, however, that the cost of such 
a survey would exceed the total cost 
of a completely practical system, 1 
stalled according to the following de- 
scribed preferred procedure. 


Preferred Procedure 
First, the preliminary estimate of 
total current required is made, either 
through experience, or by means 0! 4 
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current requirement test. Then ap- 
proximately one-half or two-thirds of 
the amount estimated is installed and 
the results observed. From the re- 
sponse of the line to this partial in- 
stallation, a very accurate estimate of 
the additional amount of magnesium 
required, and where it should be 
placed, is obtained. Thus all infor- 
mation that could possibly have been 
obtained by a very thorough and de- 
tailed survey is available by the time 
it is needed, and at far less cost. Ac- 
tually, the adept and experienced en- 
gineer combines the two steps, feel- 
ing his way, observing the response of 
the line, and adjusting the density of 
application of magnesium as he pro- 
gresses, so that he rarely has to double 
hack and increase anode groups. 

The same results may be obtained 
by one lacking in the judgment that 
comes only with long experience by 
a slight modification in the outlined 
procedure, involving only a small ad- 
ditional cost. The initial two-thirds is 
installed, precisely as described. 
The line is then permitted to polarize 
for a period of not less than two 
weeks, to permit stabilized values to 
be reached (values that the experi- 
enced engineer anticipates, although 
they are difficult to reduce to for- 
mula). Then an examination will dis- 
close the deficiencies, and suitable 
additions can be made. 

If the structure to be protected is 
more limited in extent and is exposed 
toa more uniform environment, the 
problem of estimation of current re- 
quirement is simpler. Such structures 
as water tank interiors, off-shore drill- 
ing platforms, water heaters and con- 
densers fall into this category. The 
current required will vary from 3 to 
10 ma per square foot in most cases. 
The higher currents will be required 
where there is rapid motion of the 
water, or elevated temperatures. Bare 
steel in sea water polarizes slowly, and 
may with difficulty be protected with 
10 ma per square foot, unless resort 
is had to the (patented) process of 
laying down a calcareous coating by 


‘deposition of minerals from the sea 


water with an initial treatment of 50 
to 100 ma per square foot for a pe- 
riod of one or two weeks. After this 
treatment, 3 ma will suffice to main- 
lain protection indefinitely, minor 
breaks in the electrodeposited coating 
being self-healing by the temporary 
concentration of current at the ex- 
posed spots. 

Stee! surfaces exposed to fresh 
waters may be protected by a current 
density of 2 or 3 ma per square foot, 
if the water contains enough calcium 
and maenesium—about 40 parts per 
million minimum. A calcareous coat- 
Ing similar to that occurring in sea 


water is slowly built up by the pro- 
tective current; the use of the high in- 
itial current density is rare in fresh 
waters. If, however, the calcium and 
magnesium content is very low, pol- 
arization is extremely slow, and no 
coating can be built up, the solution 
rate usually exceedigg the rate of for- 
mation. Such water will require 5 ma 
per square foot or evén more, particu- 
larly if there is much velocity of flow. 

Structures that like pipe lines are 
exposed to soil attack, but unlike them 
are of limited extent, will usually be 
found to lie in fairly homogeneous 
soil. A tank bottom, for example, will 
rarely differ materially in its current 
requirements from one side to the 
other. Also, the fact that the structure 
is virtually an electrical point—that 
is, the structure resistance from point 
to point is quite low—makes it a rea- 
sonably simple problem to conduct 
a current requirement test whose re- 
sult is an accurate picture of the total 
current required. 

With all the above-mentioned struc- 
tures, and with all the variations in 
methods of preliminary estimation of 
current requirement, the job is not 
complete until the question has been 
asked and a final answer received— 
has the amount of current supplied to 
the structure succeeded in protecting 
it? To omit this vital step is to value 
lightly all the work and expense that 
has gone before. 


Distribution of Material 

What is the proper distribution of 
the material? To this question there 
is assuredly no easy answer. Both 
mathematical analyses and field ex- 
perience .have shown that a given 
structure can be completely protected 
with a smaller total amount of current 
if this current is drained from a large 
number of well-distributed points than 
if all the protective current is drained 
from a single point. Both mathemati- 
cal analyses and field experience 
agree, however, that this process of 
distribution need not be carried to 
extremes; a point is soon reached 
where further division of protective 
material into smaller and smaller 
units at closer and closer spacing in- 
creases costs faster than it saves ma- 
terial. The problem of distribution is 
to find the degree of dispersion that 
will present the most favorable overall 
picture. : 

This fact—the current economy of 
distributed drainage—is one of the 
basic economies of magnesium as a 
source of electrical energy for cath- 
odic protection. By its very nature, it 
can readily be applied as many small 
units rather than a few large ones. 
Similarly, it is easy to vary the distri- 
bution, to concentrate the current 
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where it is most needed, and spread 
it thin where the need is less. To fail 
to take full advantage of this char- 
acteristic is to fail to utilize material 
effectively. 

On a bare pipe line, if full cathodic 
protection is sought, single anodes 
must be spaced at distances of a few 
hundred feet; the spacing will be de- 
termined by the current requirements 
of the line and the output per anode. 
At the other extreme, the total cur- 
rent requirements of a well-coated 
line may be supplied by grouping the 
required number of anodes in beds 
situated as far as 20 miles apart, 
without increasing the total current 
used by more than 5 per cent over 
the theoretical minimum with com- 
pletely distributed drainage. Lines 
with coating of lesser quality will re- 
quire closer spacing, and lines with 
generally good coating, but with sec- 
tions of poor quality or damaged, 
will be protected most economically 
if anode stations are placed at these 
points of weakness. Rarely, however, 
is a coated line encountered that needs 
stations more closely spaced than half 
a mile. 

Frequently, however, the spacing of 
anode groups is practically deter- 
mined by another factor—the soil re- 
sistivities encountered. It is clearly 
more economical to install a given 
amount of magnesium in the form of 
a few large anodes than as a large 
number of small anodes; provided the 
current output per anode is great 
enough to make the larger sizes prac- 
ticable. It is important, then, to seek 
out the sections of line lying in or 
very near to soils of low resistivity. 
If enough spots can be found with 
resistivity of 400 ohm-cm or lower, 
50-lb anodes may be used with a use- 
ful life of ten years. The savings to 
be effected by the use of these large 
sizes will offset some slight increase 
in total current if the distances be- 
tween such favorable locations is 
greater than the ideal minimum. 

Another way in which soil resist- 
ivity affects the spacing of anode 
groups is by limiting the number of 
anodes that may be placed in a single 
group. Two anodes a few feet apart 
(ten, for example) will not put out 
twice the current of a single anode. 
Two factors are in operation here, one 
the crowding effect of the two anodes 
on each other, and the other the in- 
creased back potential of the pipe to 
which they are connected. Similarly, 
as more anodes are added at a single 
location, the increment of current per 
anode becomes less and less. Conse- 
quently, at each location there is a 
maximum number of anodes that may 
be used without the output per anode 
falling below the design value. A lit- 
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tle help may be had by increasing the 
spacing, but very little is gained by 
making it greater than 12 or 15 ft. 
When the limit has been reached for 
a given station, there is no point in 
moving only a short distance for the 
next group; rather should the dis- 
tance moved be as great as possible, 
consistent with accessibility and 
proper soil conditions. As has been 
intimated, this factor determines the 
spacing of anode groups more often 
than any other consideration. . 
With structures other than pipe 
lines, the factors governing distribu- 
tion are quite different. In fresh- 
water tanks, for example, the proper 
anode size is determined by the water 


resistivity and the design life. With — 


this determined, the remaining prob- 
lem is to distribute the required num- 
ber of anodes as uniformly about the 
surface to be protected as is practic- 
able. A good rule of thumb is that no 
part of the surface should be more 
than twice as far from the nearest 
anode as the least distance between 
an anode and the surface. Any anode 
too close to the steel will tend to carry 
more than its share of the total cur- 
rent, with consequent shorter life, 
and the only dividend from this ad- 
ditional current will be over-protec- 
tion of the adjacent surface. Again, 
two anodes placed too close together 
will tend to crowd each other, so that 
neither will put out the full amount 
of current desired. From this we de- 
duce that anode spacings one from the 
other should be nearly uniform. 

In sea water, the factors to watch 
most closely are the spacing of anodes 
from each other and their proximity 
to the structure. The crowding effect 
mentioned above will be present, as 
will the concentration of excessive 
current on parts of the structure too 
close to an anode. It is not necessary, 
however, to distribute the anodes uni- 
formly about the entire structure, as 
the very high conductivity of sea 
water will facilitate the distribution 
of the current uniformly. This effect is 
still further heightened by the appli- 
cation of the pre-treatment with high 
current density described above; the 
calcareous coating forms first near 
the anodes, and, as the resistance rises 
due to its formation, more and more 
of the current is diverted to more dis- 
tant surfaces, until finally a nearly 
uniform current density is reached 
throughout the structure. 


Correct Installation 


Correct installation involves more 
than correct distribution. On pipe 
lines, most effort is usually expended 
in locating sites at which anodes will 
deliver enough current. Inevitably a 
large number will deliver more than 
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the desired amount, with resultant 
shortened life. This variation in anode 
life from station to station can be 
avoided by the insertion of adjustable 
resistors in the leads, so that all an- 
odes can be adjusted for the same 
projected life. These resistors may 
take the form ‘of short sections of 
Chromel wire, silver soldered into the 
circuit at the time of final adjust- 
ment. The measurement of current is 
facilitated by soldering in a shunt of 
0.01 ohm value, which will permit the 
current to be measured with a 
potentiometer without opening the 
circuit. 

In the interiors of tanks, it is usu- 
ally possible to design a system suffi- 
ciently symmetrical to insure reason- 
ably uniform projected life for all 
the anodes involved. In such cases, if 
the protection obtained is adequate, 
but not so great as to indicate current 
wastage by over-protection, and if the 
indicated life is satisfactory, there 
will be no need for resistors to limit 
the current output of the anodes. If 
the structure is found to be over-pro- 
tected, a valuable extension of anode 
life can be had by limiting current out- 
put, without loss of protection. 

Drilling platforms standing in sea 
water are usually irregular to the ex- 
tent that the current output will be 
found to vary considerably with an- 
odes in different positions. In order 
to obtain uniform life, current limit- 
ing resistors will then be required. It 
will also be found in nearly every case 
that the amount of current required 
to protect such structures diminishes 
with continued cathodic protection, 
so that successive replacements may 
be adjusted for longer life than the 
original installation. This procedure 
is simpler and more economical than 


’ that of redesigning the installation so 


as to obtain complete coverage with a 
smaller number of anodes. 

A final necessary step in the success- 
ful use of magnesium for cathodic 
protection is making a survey of the 
protected structure to verify the ac- 
tual establishment of protection. Vari- 
ous criteria for protection have been 
proposed, but the one most commonly 
used at present is the establishment of 
a structure-to-soil potential of at least 
0.85 v negative, as referred to a cop- 
per/copper sulfate electrode. This 
measurement must be made with a 
potentiometer or a voltmeter with a 
very high internal resistance, in order 
to eliminate errors caused by the high 
circuit resistance. Vacuum tube volt- 
meters are in use for this purpose, 
and are highly satisfactory. An ad- 
vantage of the potentiometer, how- 
ever, is that the same instrument may 
be used to measure the current, by 
using the shunt mentioned above. 


On a pipe line, potential re: dings 
should be taken at points midy. y be. 
tween anode stations. If suc: ssive 
stations differ materially in <ize, a 
point nearer the smaller station «ould 
be checked, in order to be su:« that 
there is no dip below 0.85 at t!:» low. 
est point. On other structures. such 
as tank farms and complex neiworks 
of plant piping, a sufficient nui: ber of 
points should be checked to i» sure 
that the least protected point is above 
the protected level; no hard and fast 
rule can be given, but any downward 
trends should be explored with addi- 
tional readings. 

Structures protected from water 
corrosion are frequently checked with 
a calomel electrode instead of using 
copper sulfate. The potential corres. 
ponding to protection with this elec. 
trode is 0.78 v instead of 0.85; other. 
wise there is no essential difference 
in its use. 

Such surveys, including potential 
readings and anode currents, should 
be repeated from time to time, in or- 
der to discover any damage or any 
change in conditions that might af- 
fect either protective status or anode 
life. This will make possible the re- 
pair of damage or the revision of the 
system before damage to the structure 
is excessive, and will also facilitate 
the planning for anode replacement 
at the proper time. The omission of 
surveys leaves far too much to chance, 
and has been known to result in some 
major disappointments. 

There are numerous additional re- 
finements that may be employed in 
the use of magnesium for cathodic 
protection, refinements that may be 
amply justified in the name of re- 
search, or economically in the larger 
installations. Except in the very small 
project, where over-design and over- 
protection may be less expensive than 
engineering services, it is ordinary 
common sense to: 

1. Use the right amount of magne- 
sium; an amount that may be esti- 
mated with reasonable aceuracy, but 
which in many cases must be tailored 
to fit in the field. 

2. Distribute it properly ; that is, to 
a degree that will insure full protec: 
tion without too much over-protection, 
but not to a degree that increases in- 
stallation costs to excess. 

3. Install the magnesium correctly; 
with current output regulated for a 
known and uniform life, and with 
proper facilities for needed inspec- 
tion and maintenance. 

4. Inspect the finished job; verify 
the actual establishment of protective 
potentials, know the anticipated life 
of the anodes, and keep up wit!: the 
status of the project by frequent in- 
strumental surveys. ket 
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5 Kxtra Value Features... 
stop trouble before it starts 


1300-TPA-2091 E-M Heavy Duty 2 Pole Induction Motors, 800 hp. drive centrifugal pumps in a pipe line 
station at Drumright, Okla. Motors are started full voltage through E-M Hi-Fuse Controls. 


# Let’s check the E-M features that stop trouble before 
it starts, guard against motor troubles and promote con- 
tinuous operation . . . each a big step toward the elimina- 
tion of shut-down. 

|. Fortifying the Coils against Meisture. The completely 
wound stator is dipped in a flexible thermo-setting varnish 
...and then baked. Multiple coating and baking provide 
the type of protection operating conditions require. 

ll, Vacuum-Pressure Impregnation of the coils on large 
2 pole motors with asphaltum insulating varnish. Result 
... finest high-voltage insulation . . . high di-electric 
strength .. . best seal against moisture. 

lll. Choice of Flood Lubrication Systems. E.M 2 pole motors 
using flood lubrication are available with a worm-gear 
driven pump or a separate motor-operated pump. 

'V. Shakeproof Vent Spacers. Laminations of the rotor and 
stator are separated with vent spacers to provide air 
cooling of the motor. E-M spot welds these vent spacers 
... and increases this security with a mechanical lock. 


V. True, Uniform Air Gap. By mounting bearing brackets 
abov: the centerline, E-M compensates for the clearance 
in journal, shaft and housing fits. 


THE PETROLEUM ENGINEER, August, 1950 


Write for “ABC of Large Induction Motors’, the E-M 32-page 
bulletin that presents important information on big drives. 

It will also give you some idea of why Electric Machinery of 
Minneapolis is known as “Specialists in Big Motor Engineering” 
and how this high degree of industrial specialization pays off for 
specifiers and users of E-M Big Motors, Generators and Controls. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 






Big Motor Engineering 









Two 45 deg bends formed by segments into line. L. E. Conway, project 
superintendent, Jack Cook, contractor's superintendent, and T. N. Banks, in 
charge of Project 1, are shown. 


G. K. Shick, in charge of Project 2 of Goleta 
line, stands beside a 90 deg long-radius ell. 












Long-Radius Ell Facilitates Pipe Cleaning 


Pire line cleaning operations have 
been facilitated by the use and instal- 
lation of a long-radius ell developed 
by engineers of the Southern Counties 
Gas Company of California, Los An- 
geles. 

The new ell was used in the con- 
struction of the Southern Counties 
new 16-in. Moreno-San Diego line as 
well as on the two loops recently com- 
pleted to boost the capacity of the 
more than 100.mile pipe line between 
the La Goleta underground storage 
field north of Santa Barbara and the 
Los Angeles metropolitan area. Com- 
pletion of the Goleta looping projects 
enabled the Southern Counties and 
Southern California Gas Companies to 
deliver a record 1,056,000,000 cu ft 
of gas to the companies’ customers, 

The effectiveness of the sweeping 
turns in the pipe lines was tested by 
oleaning the lines before placing them 
in operation. This was done by block- 
ing off 2 to 10-mile sections of the line, 
and using “pigs” or “go-devils”. To 
obtain full effectiveness of the wire 
bristles on the go-devil, it was pushed 
through the line at pressures ranging 
from 2 to 5 psi. At these pressures the 
pig showed a tendency to slow up or 
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become caught in the line, usually at 
the sharp right angle turns heretofore 
generally used in pipe line construc- 
tion. 

To free the pig under these condi- 
tions, it was necessary to boost the 
pressure, sometimes up to 10 psi. Al- 
though higher pressures behind the 
obstructed pig would ordinarily dis- 
lodge it, the line pack would carry it 
at high velocity for considerable dis- 
tances down the line. Not only did this 
condition reduce the effectiveness of 
the cleaning operation, but also there 
was a chance that the fast-traveling 
pig would hit another right angle turn 
with considerable force, possibly dam- 
aging the line. 

A constant check on the location of 
the pig in the line was maintained by 
placing a 500 milligram capsule of 
radium in a removable cap on the 
cleaning unit. This enabled a techni- 
cian using a Geiger counter, to dis- 
cover the pig in the event it should 
become lodged or obstructed. In the 


, recently completed cleaning operations 


the pig was not obstructed in passing 
through the line. 


EXCLUSIVE 






The long-radius ell was conceived 
by Charles F. Briscoe, manager of en- 
gineering services for Southern Coun- 
ties. 

The radius of the new ell is com- 
puted at three times the diameter of 
the pipe line under construction. This 
radius, which is measured from the 
center of the pipe to an imaginary 
point from which the course of the ell 


could be extended into* a complete 


circle, would, in the case of a 20-in. 
pipe line, total 60 in. The longest ra- 
dius previously used was 114 diam, or 
in the case of 20-in. pipe, 30 in. Thus, 
the sweeping turn of the pipe line per- 
mits the passage of the cleaning device 
at a relatively constant speed with 
little or no pressure variation. 
Corten type steel was used in the 
fabrication of the new type ell, the 
greater physical strength of this steel 
making possible the use of thinner- 
walled pipe. The ell was manufactured 
by rolling sheet steel of absolutely un'- 
form thickness into true-circle tubes 
that can be inserted in the line as 
specifications require. As a secondary 
advantage, the long-radius ell can be 
cut into segments of any length and 
welded into line at any point. * * * 
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GIANT “GARDEN” OF GAS" 


... Safesuarded by CONSOLIDATED 


Consolidated Safety Relief Valves are “‘standard 
throughout” the vast new storage tank installations 
of the Warren Petroleum Corporation at Maysville, 
Oklahoma. And for the best of reasons... 

These modern safety relief valves incorporate im- 
portant ... and exclusive . . . extra safeguards plus 
continued performance at rated capacity. The fixed 
capacity of every Consolidated Safety Relief Valve 
_18 built in. This means these valves do not depend 
upon the position of multiple adjustable blowdown 
rings . . . cannot be accidentally altered during 
maintenance. One adjustment controls blowdown 


only, without disturbing lift or secondary annular 
orifice area. 

The outside bevel seat and floating guide con- 
struction eliminate leakage under discharge piping 
stresses. Maximum tightness assured for all con- 
ditions of operation. 

Simplicity of design (25% fewer parts than ordi- 
nary valves), reduces maintenance and minimizes 
standardization problems. 

‘Be doubly sure . . . of safety for plant and person- 
nel... eficiency and economy in operations. . . by 
specifying only Consolidated Safety Relief Valves. 


For complete information, see your local distributor 


CONSOLIDATE 


cA Product of 
MANNING, MAXWELL & MOORE, INC. 
TULSA, OKLAHOMA 


Makers of ‘Consolidated’ Safety and Relief Valves, ‘American’ Industrial and ‘Microsen’ Electrical Instruments, ‘Hancock’ 
Valves, ‘Ashcroft’ Gauges. Builders of ‘Shaw-Box’ Cranes, ‘Budgit’ and ‘Load Lifter’ Hoists, and other lifting specialties. 


MAXWELL 


i 


TRADE MARK 


NNING 
‘INI JYOOW 9 
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Ax this very moment electrochemical 
corrosion is gnawing away at a wealth 
of underground metal structures be- 
cause of the lack of adequate cathodic 
protection equipment and protective 
coatings. One of the most important 
fields where constant surveillance is 
required against the insatiable appe- 
tite of corrosion is the gas and oil pipe 
line industry. 

Seeking more efficient test and main- 
tenance methods, crews of the Stand- 
ard Oil Company (Indiana), Products 
Pipe Line Department, who conduct 
cathodic protection surveys and in- 
stallations over many miles of pipe 
line throughout remote areas, have 
equipped their “rolling laboratories” 
with two-way FM mobile radiotele- 
phone units. By installing the 30-44- 
me low frequency radio system,* the 
Standard Oil Company pipe line sur- 
vey crews can cover larger areas in 
shorter time and have accurate minute- 
to minute reports of the test progress. 

Operating “over the products pipe 
lines of Standard Oil Company, which 
extend over six states of the middle- 
west, the corrosion survey crews at 
regular intervals take direct current 
and voltage measurements along the 
pipe line, which are evaluated to deter- 
mine the condition of the pipe coating 
between any two points.’ Also, these 
measurements indicate whether or not 
adequate cathodic protection has been 
obtained. 

Radio communication plays an im- 
portant part during these tests as in- 
stantaneous reports can be exchanged 
between the two crews making the 
test. In practice it is performed in this 
manner: 

The test is begun at point “A”, 
which is any given spot on the line 
and at which point current drainage is 
applied to the line so that measure- 
ments may be taken. Now, two crews 
depart in opposite directions along 
the pipe line from “A” taking read- 
ings as they proceed toward end points 
“B” and “C”, which may be anywhere 
from 2 to 20 miles from point “A”. 
By continual radio transmission of re- 
sults an immediate and complete log 
of test progress is possible. 

During the recording of the meas- 
urements in the direction of points 
“B” and “C” it might be necessary to 
increase or decrease the current drain- 


*Of Federal Telephone and Radio Corpora- 
tion, Clifton, New Jersey. 
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Radiotelephone Aids Corrosion 
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Surveys 





Interior of “rolling laboratory"’ car used by crews of Standard ‘of Indiana, in 

making cathodic protection surveys over pipe line throughout remote areas. Two- 

way FM radio plays an important part in the efficiency of these tests. Note 
installation of 30-44 mc mobile radio unit. 


age until more favorable measure- 
ments are procured. By the inter- 
change of potential readings via radio 
the increment can be quickly agreed 
upon. 

The efficiency of this immediate 
radio communication between the two 
survey trucks is further illustrated 
when compared with telephone land- 
line conversation as used in the past. 
Before the introduction of radio, ca- 
thodic protection measurements were 
relayed by telephone, if such commu- 
nication was available. In the more 
remote areas where telephones were 
not near the section of pipe line being 
tested, time schedules were set up be- 
tween crews. After the current was 
applied in the line, definite findings 
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and data could not be correlated until 
the two crews were able to communi- 
cate with each other. Many times this 
necessitated repeat tests, losing time 
and adding costs to the surveys. Nu- 
merous other instances have arisen in 
corrosion surveys where mobile radios 
have proved invaluable. Among them 
are notification of equipment break- 
down, emergency operations and ar- 
ranging a rendezvous at locations 
where extra personnel are required. 
Now with two-way mobile radio, 
Standard Oil Company (Indiana) has 
added another application of radio- 
telephone to the pipe line industry, 
which is now being served with this 
type of communication in many o!!1er 
diversified activities. eles 
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Pipeline power distribution — 
- RILYOU NEED IN ONE 
- GOST-SAVING PACKAGE! 





Typical of the neat appearance and compact arrange- 
ment of G-E “Package” substations is this Texas pipe- 
line-station installation. This one unit makes available 
115-230-, 480-, and 2400-volt power covering all 
motor and lighting requirements. 


This one cost-saver—a General Electric ‘‘Package’’ substation—combines 
all the electric equipment your pipeline station needs between incoming 
utility lines and all motor and lighting circuits. Ordered, designed, and 
built as a single unit, it comes complete, co-ordinated, ready-to-install. 


You reduce system cost Because you don’t have to order the components 
piecemeal, you save engineering cost, as well as time and trouble. And 
because the entire unit arrives in large, factory-built sections, installation 
expense is less. 


Spgteng Ratings are You save time Less drafting and manufacturing time is needed because 
ghey rises Se ee oe the over-all design is already largely complete, and the components are 
Bose 13:8:kv. ; ee in stock or can be built repetitively. With no bottleneck parts to wait 


Nae for, installation time is slashed. 


Mee You get the right combination From scores of standard combinations, 
you choose the one that best fits your needs. You get the finest of com- 
ponents, a high degree of co-ordination, and responsibility centered on 
one reliable manufacturer. 

Find out how a G-E ‘‘Package’’ substation can solve your pipeline’s 
power supply problem, protect your continuity of operations, help cut 
over-all costs. Call your nearest G-E office for more information. Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 


Power supply for pipeline stations 
is one of many subjects vividly shown 
in “Lease on the Future,” General Elec- 
tric's “More Power to America” full- 
color and sound movie on oil field 
electrification. Ask your nearest G-E 
office to arrange a showing for you. 


Everything you need 
to cut oil pipeline costs 
—electrically! 
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gathering system recently completed for 
ring Phillips Petroleum Company in 
ag ae Hansford County, Texas, by Vaughn 
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The first oil through Humble Pipe 

Line Company's new West Texas-Gulf 
Coast line (see article in July issue) arrived 
at Satsuma June 13. Watching R. V. 
Hanrahan, president of Humble Pipe 
Line, pushing the button to allow 

the oil to flow to storage, are: H. C. 
Evans, Tomball district superintendent; 
W. S. Spangler, assistant superintendent 
southern division; O. Q. Lomax, vice 
president, Humble Pipe Line; Hanrahan; 
H. H. Hetzler, chief engineer 

Satsuma station, and A. E. Payne, 
superintendent of the southern division. 


Operating crew at Hugoton station of Cities Service Gas Company. Front row: R. L. Ballard, dehydrator operator; Howard 
Parker, repairman; Theo. Fields, dehydrator operator; Elmer Ball, oiler; Eugene Carr, plant electrician; Gale Starns, repair- 
man. Standing: Dave Lhuillier, construction engineer; Carol McCoy, assistant plant superintendent; Harold Moore, plant 
superintendent; C. W. Bowers, shift engineer; Jack Boyer, carpenter chief; Jack Morrison, machine shop foreman; R. H. 
Ballard, auxiliary engineer; Ed Kamma, repair foreman; Earnest Utt, oiler. 

























Trainload of steel line pipe pro- 
duced on the West Coast by Kaiser 
Steel Corporation and Basalt Rock 
Company, bound for a pipe line 
project in Louisiana and Texas, of 
Texas Eastern Transmission Cor- 
poration. The 60-car train is shown 
winding through historic Tehachapi 
Pass in California over the South- 
ern Pacific mainline. 


for 


nc. Caterpillar diesel D8 tractor 

equipped with Trackson sideboom 
laying pipe near San Benito, Texas, 
on H. B. Zachry Company spread. 


Four International TD-18 diesel crawler tractors with pipe booms 
carry a 240-ft river section of 26-in. pipe to water’s edge as a 
TD-24 on opposite bank begins to take up on cable attached to 
end of pipe for haul into the river. 








NEWS 


Panhandle Eastern to 
Serve Indianapolis 


The Federal Power Commission 
has ordered Panhandle Eastern Pipe 
Line Company, of Kansas City, Mis- 
souri, to connect its transmission fa- 
cilities with those of the city of In- 
dianapolis, Indiana, and to make 
available 10,000,000 cu ft of natural 
gas per day to the City’s Citizen Gas 
and Coke Utility. 

By its action, the commission con- 
curred in the result of FPC Examiner 
Edward B. Marsh’s initial decision, is- 
sued October 17, 1949, with certain 
modifications in the light of'an FPC 
order of May 4, 1950, authorizing 
Panhandle to expand the capacity of 
its pipe line system. 

The latest FPC order directs Pan- 
handle to establish a connection in 
the Zionsville, Indiana, area, with fa- 
cilities to be built by the city, and to 
deliver and sell up to 10,000,000 cu 
ft daily on a firm service basis. De- 
liveries are to begin by October 1, 
1950, if the city has completed con- 
struction of its facilities by that date. 
The FPC said that the matter of pro- 
viding additional volumes of gas to 
meet the growth in market require- 
ments in Indianapolis can be consid- 
ered in future proceedings. 

The Commission found that no cer- 
tificate is required under the Natural 
Gas Act by the city of Indianapolis 
for construction of the facilities to 
connect with Panhandle’s system. 


NACE Corrosion School 
Scheduled for Shreveport 


Shreveport Section, National Asso- 
ciation of Corrosion Engineers, has 
scheduled a 3-day corrosion school 
September 13-15 at the Caddo Hotel, 
Shreveport, it was announced by M. 
J. Olive. Pat Miller of Texas Eastern 
Transmission Company is chairman 
of the program committee. Aim of 
the school will be to familiarize field 
men with the nature of and means of 
controlling corrosion through discus- 
sions and demonstrations. 


Phillips Case Hearing 
Postponed to September 11 


The Federal Power Commission 
has postponed until September 11 the 
hearing previously scheduled to begin 
June 26 in Bartlesville, Oklahoma, in 
the proceeding involving the FPC’s 
investigation of the natural gas op- 
erations of Phillips Petroleum Com- 
pany. The Public Service Commission 
of Wisconsin and Phillips requested a 
90-day postponement, and the com- 
mission’s staff joined in the request. 


D-34 


Two Sections Mid-Valley Line Are in Operation 


A 120-mile section from Cincinnati 
to Lima, Ohio, most northern part of 
the 1000-mile Mid-Valley crude oil 
pipe line, which will stretch from 
Longview, Texas, to Lima, Ohio, was 
in operation the first week in July, ac- 
cording to E. F. Morrill, vice presi- 
dent of Mid-Valley Pipeline Com- 
pany. 

The entire system, on which 1900 
men are now laying pipe, is expected 
to be completed in October. It is 
owned jointly by Sun Oil Company 
and The Standard Oil Company 
(Ohio). 

The 120-mile section from Haynes- 
ville, Louisiana, to Mayersville, Mis- 
sissippi, has been in operation for 
some time, carrying crude oil from 
the producing fields to fill the eight 
new 81,000-bbl Mid-Valley tanks at 
Mayersville and to provide crude for 
loading on Sohio towboats for river 
transportation up the Mississippi and 
Ohio rivers to. Mt. Vernon, Indiana, 
and Bromley, Kentucky. 

From Mt. Vernon, the oil is pushed 
through Sohio pipe lines to Lima. 
From Bromley it goes to the Sohio 
refinery at nearby Latonia, Kentucky. 

Kighty-nine per cent of the pipe 
for the 22-in. and 20-in. Mid-Valley 
line, one of the largest and longest 
interstate common carrier crude lines 
in the country, has already been de- 
livered and the remaining pipe is be- 
ing rolled for early delivery. 

More than 2,000,000 bbl of oil will 
be required to fill the line, and an ad- 
ditional 1,000,000 bbl will be needed 
for minimum working stock in stor- 
age tanks, before through traffic in the 
big carrier can be started. Oil for this 
purpose is presently being accumu- 


lated and stored by Sun and Soi jo. 

Sixteen contractors are engaced in 
the work of completing the pipe line, 
There are eight major contracts on 
the pipe line itself, operatin: 12 
“spreads” from construction ; ints 
along the line. 

Five contractors are buildin the 
seven major pump stations an: two 
substations, together with the houses 
for personnel. 

Another contractor worked 61 the 
major river crossings of the Miissis. 
sippi and Red rivers and still another 
is erecting a micro-wave radio relay 
system, the most extensive in the 
world. 

Contract for the micro-wave instal- 
lation, more than 10 times longer than 
any now in service, has been awarded 
Motorola, Inc., of Chicago. Its cost 
alone will be approximately $750,000, 

Using super-high frequency radio 
waves, similar to those in television, 
the system will provide private and 
instantaneous voice communication 
between Longview, Texas, and Lima, 
Ohio. The multi-channel radio relay 
will also enable pump station opera- 
tors all along the 1000-mile system to 
talk to each other. 

In addition, radio-telephone instal- 
lations will be made in 30 mobile 
units. Similar to regular police broad- 
cast systems, these will give personnel 
access to the micro-wave system while 
out in the field. A field superintend- 
ent, for example, cruising along a 
highway in the neighborhood of 
Longview, or any of the stations on 
the line, will be able to pick up the 
telephone set on his dashboard, and 
speak with any point he desires on 
the entire pipe line. 


Tuscarora Reconstructing Line to Treble Capacity 


Reconstruction of Tuscarora Oil 
Company, Ltd.’s 360-mile products 
pipe line system between Linden, New 
Jersey, and the Pittsburgh, Pennsyl- 
vania, area, has been announced by 
John de Groot, president. Tuscarora 
is an affiliate of Esso Standard Oil 
Company. 

Originating at Esso’s Bayway Re- 
finery, the system serves the Pennsyl- 
vania area through five terminals near 
Reading, Altoona, Johnstown, Harris- 
burg, and Pittsburgh, and West Vir- 
ginia at the western terminal with 
barge-loading facilities for service to 
cities along the Ohio River. 

Already underway, the program in- 
cludes the complete replacement of 
pipe of varying size with 10 and 12-in. 
diameter pipe and the installation of 
four large pumping stations to re- 
place nine now in operation. Present 
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capacity of 25,000 bbl a day of gaso- 
line and distillate fuels will be raise 
to 45,000 bbl initially with a potential 
capacity of 80,000 bbl. 

“Though reconditioned and mod- 
ernized many times in its long history, 
this is the first complete replacement 
of the entire line,” de Groot declared. 
“The new line will afford a greater 
and more efficient flow of products to 
meet the increased needs of consum- 
ers in the areas served by the system. 

The first commercial common-car- 
rier products pipe line, the system 
was established originally in 1908 for 
the transportation of crude oil. It was 
converted to a products line in 1930 
but returned to crude service for mil- 
itary requirements during World 
War II. 

The program is scheduled for com- 
pletion in 1952. 
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The Federal Power Commission 
has rescinded its Order No. 139 is- 
sued August 7, 1947, which stated that 
the FPC would not assert jurisdiction 
over independent producers and 
gatherers of natural gas who might be 
subject to jurisdiction solely because 
of arm’s-length sales of natural gas. 

The commission pointed out that in 
the present Congress, a bill (H.R. 
1758) designed to exempt producers 
and gatherers from the provisions of 
the Natural Gas Act was passed, but 
was vetoed by the President and did 
not become law. 

The commission continued: “The 
President in his veto message return- 
ing H.R. 1758 to the House of Repre- 
sentatives, stated that he had no doubt 
the commission would operate reason- 
ably and in the public interest in car- 
rying out the present law. That is and 
will continue to be the policy of the 
commission. 

“Accordingly, the following state- 
ment is issued in order that the public 
may be advised of the commission’s 
policy in connection with the recis- 
sion of Order No. 139. 

“It is not the intention of the com- 
mission to inaugurate a general inves- 
tigation respecting existing rates 





FPC Rescinds Previous Order in Gas Case 


charged by producers and gatherers. 
Where, however, the sales of individ- 
ual producers or gatherers have a ma- 
terial effect on interstate commerce 
and the rates therefor appear exces- 
sive, appropriate investigations will 
be undertaken, In this connection, the 
commission at present has under in- 
vestigation the interstate wholesale 
rates of Phillips Petroleum Company, 
one of the largest producers of natural 
gas selling to interstate pipe lines. 


“Upon conclusion of further studies 
of the operations of producers and 
gatherers and of the administration 
involved in their regulations, the com- 
mission plans to promulgate rules and 
regulations specifically applicable to 
them.” 


Commissioners Harrington Wim- 
berly and Nelson Lee Smith filed a 
separate concurring statement, say- 
ing that “we concur in the action of 
the commission rescinding Order No. 
139 only because that order does not 
accurately reflect the interpretation 
placed by the majority on the Natural 
Gas Act, and therefor the policy of 
the commission. Our views will be 
stated more fully in a concurring 
opinion to be filed.” 


Two Pumping Stations Are Back in Service 


Increased production allowables 
for West Texas oil fields has resulted 
in Service Pipe Line Company pump- 
ing stations at El Reno, Oklahoma, 
and Childress, Texas, being placed 
back in service, J. R. Polston, general 
manager, has announced. 


These stations had been on a stand- 
by basis since last September 1 when 
they were shut down because of re- 
duction in transport requirements. 

J. J. Peard, chief station engineer 
at El Reno, and A. M. Whitwell, chief 
station engineer at Childress, re- 
mained at~the stations during the 
shutdown period. 

With the stations going back into 
service. the following station engi- 
neers have been assigned from other 
locations in the company’s pipe line 
system : 

At I! Reno: Harley W. Covington, 
from Kirby, Wyoming; Lee M. Har- 
mon, from Elmont, Kansas; Joel B. 
Fields, from Maud, Oklahoma, and 
Clyde 1. Ballard, from Cushing, Ok- 
lahome 

At Childress: C. J. Driver and W. 
R. Eubanks, both of Fairbanks, Texas, 
and Sam Anthony and L. K. McClure, 
both f rom Bowie, Texas. 

Relic’ station engineers were as- 


signed at both stations. Austin J. Moss 
was named at El Reno, and D. S. Ra- 
ney at Childress. Raney was formerly 
stationed at Ranger, Texas. 


Both El Reno and Childress sta- 
tions were built in 1946-47 during the 
company’s postwar construction pro- 
gram and were operated from March 
12, 1947, until they were shut down 
last September. They are main line 
stations on the company’s Slaughter, 
Texas-Drumright, Oklahoma, 16-in. 
pipe line, through which is pumped 
crude oil from New Mexico and West 
Texas fields including production 
from Kent and Scurry counties. 


Compressor Block 
Poured at Blythe 


Pouring of the concrete block for 
installation of the tenth compressor 
unit at the Blythe compressor station 
of Southern California Gas Company 
has been completed, and the massive 
engine will be moved in soon reports 
C. F. Briscoe, manager of Engineering 
Services. 

The new 1760 hp, 8 cylinder Clark 
compressor has been delivered to 
Blythe and is all ready to be moved in 
and set up on its foundations. 
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F. M. Banks New Head 
So. California Gas Company 


Two officials of Southern California 
Gas Company resigned their positions 
in the company eflective August 1 to 
retire under the company’s uniform 
pension plan. 


At a meeting of the board of direc- 
tors in Los Angeles, the resignations 
of F. S. Wade as president, and of 
LeRoy M. Edwards as vice president 
and special counsel were presented. 
The latter also resigned as vice presi- 
dent and general counsel for Southern 
Counties Gas Company, and as vice 
president and general manager of 
Pacific Lighting Gas Supply Company, 
both affiliates of Southern Caliiornia 
Gas Company. 


The two men, however, continue as 
directors of the company, and Wade 
was elected chairman of the board of 
directors, 


Edwards will engage in the private 
practice of law and at the same time 
he will be retained by both Southern 
California and Southern Counties 
Companies as special counsel. 

While relinquishing entirely any 
active direction of the operations of 
the company, Wade, nevertheless, will 
maintain offices in the gas company 
building at 810 South Flower Street, 
Los Angeles, and will continue to be 
available to the company in an ad- 
visory capacity. 

His place as president of the com- 
pany was filled by the election of F. M. 
Banks, who becomes president and 
general manager. Banks was made 
vice president and general manager 
last August when Wade resigned from 
the general managership of the com- 
pany. 

Several official changes in the Paci- 
fic Lighting Gas Supply Company oc- 
curred as a result of the retirement of 
Edwards. At the regular monthly 
meeting of the board of directors, 
Robert A. Hornby was elected execu- 
tive vice president; Marion L. Fort, 
former general superintendent, was 
elected vice president and general su- 
perintendent, and C. E. Pearman, for- 
mer treasurer and comptroller, was 
elected vice president and treasurer of 
the company. Raymond W. Todd, 
chief engineer, was elected to the 
board of directors to fill the vacancy 
created by the retirement of LeRoy 
Edwards. 

The board of directors of the com- 
pany consists of Robert W. Miller, 
president; Robert A. Hornby, execu- 
tive vice president; Marion L. Fort, 
vice president and general superin- 
tendent; C. E. Pearman, vice president 
and treasurer, and Raymond W. 
Todd, chief engineer. 
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Northern Natural to 
Erect Own Building 


Northern Natural Gas Company 
has announced plans to construct a 
new main office building in Omaha, 
Nebraska. At present, the company 
rents floor space in the Aquila Court 
Building in Omaha. 

The new home office will be near 
24th and Dodge Street directly across 
from the renowned Joslyn Memorial. 
Omaha’s art and cultural center. Com- 
pletion is expected by 1951. 

The expansion of the company’s 
pipe line system since the end of the 
war has resulted in increasing the 
pipe line capacity from 242,000,000 
to 600,000,000 cu ft and is expected 
lo continue at the same rapid pace 
for several years. This has necessarily 
resulted in large increases in person- 
nel, to the extent that the company 
has outgrown its present space and 
will require still further office space 
to meet the expected needs of the next 
few years. 

To be six stories in height, the 
building will not be a showplace, but 
rather an extremely functional and 
practical office building. 

The six-story building will be sit- 
uated on land with frontage of 240 
ft and 146 ft deep. Land has also been 
purchased for a company car garage 
with space for 40 cars. In addition, 
off-street outside parking on_ the 
crounds will accommodate about 75 
more cars. 

The new building will follow the 
latest trends in office buildings and 
will be similar in style to the United 
Nation’s Secretariat Building in New 
York and the U. S. Steel-Mellen Office 
Building in Pittsburgh. 

At present, Northern Natural em- 
ploys 340 people in its home office. 

The construction of the new build- 
ing is part of Northern Mutual’s 1950 
expansion program, which will cost 
approximately $50,000,000. The com- 
pany is raising its daily capacity from 
170,000,000 to 600,000,000 cu ft. 


Service Moves Kansas 
Headquarters to Wichita 


Kansas division headquarters of the 
Service Pipe Line Company (former- 
ly Stanolind Pipe Line Company) 
have been moved from Humboldt to 
Wichita, Kansas. The concern, which 
operates 1943 miles of oil pipe lines 
in Kansas, has 2400 sq ft of office 
space on the fifth floor of the KFH 
building. About 15 employees and 
their families will be transferred to 
the new location, 

C. A. Childers, manager of the Kan- 
sas division, has brought six of his 
staff from Humboldt. The remainder 
will come, or already are on duty, 
from Stafford, Chanute, and Tulsa, 
company headquarters. 

Childers said the move was made 
to place the headquarters in a more 
central location in the state. Much of 
the company’s operations are in the 
western portion of Kansas. 

The Kansas division is divided into 
three districts. Humboldt is the dis- 
trict headquarters for the “main line” 
of the system that enters Kansas in 
Chautauqua County and passes across 
the southeastern section of the state 
into Missouri in Miami County. The 
district has 136 miles of gathering 
lines and 131 employees. 

There is another district headquar- 
ters at Stafford where 78 persons are 
employed. In this district the company 
operates 436 miles of gathering lines 
and 201 miles of trunk lines. The oil 
is pumped east through Eldorado to 
the main line at Humboldt. 

The third district, with headquar- 
ters at Hays. employs 50 people. It 
has 288 miles of gathering lines and 
179 miles of trunk lines. Oil gathered 
in Ellis, Rooks, Osborne, and Russell 
counties is pumped northeast to 
Washington, Kansas, and into the 
main Wyoming line. This pipe line, 
originating near the Montana line in 
Wyoming, moves over 50,000 bbl of 
oil a day southeast to the Gulf Coast- 
Chicago line at Freeman, Missouri. 








Welding Saddles 


PELICAN WELL TOOL & SUPPLY CO. 


P. O. Drawer 1108 
Shreveport (84), Lo. 


SEE YOUR NEAREST 
SUPPLY HOUSE 









Service Pipe Line 
Overhauls Tariff Rules 


Service Pipe Line Company !:as an. 
nounced a major overhaul of it: tariff 
rules. 


“The new rules ciarify the ol rules 
and in many instances effect ciianges 
which will afford added advantages 
and services to shippers using the 
company’s common carrier fac ities,” 
J. L. Burke, company presiden:. said, 

Elimination of any minimu:n ten. 
der is the most important innovation 
in the tariff filed with the Interstate 
Commerce Commission and sta‘e com- 
missions. The important departures 
from the company’s old rules iiiclude: 


1. A definition of the term “ten. 
der.” 

2. Provision for segregation of 
crudes of the same general charac. 
teristics into a number of common 
streams. 

3. Reduction from 8 to 5 per cent 
in the amount deducted to cover 
losses in transit of natural gasoline 
and other natural gas liquids mixed 
with straight crude. 

The new rules will be effective Au- 
gust 15, after being on public file with 
the commissions for 30 days. as re- 
quired by law to allow any interested 
party an opportunity to protest. 

“Another reason for this revision 
is to clarify and simplify our tariffs,” 
Burke said. “Tariff simplification is a 
problem receiving attention of all 
types of carriers, not just pipe lines. 

“The last general revision of our 
rules occurred in 1935. Since then. 
particularly since the late war. major 
revisions have been made in our fa- 
cilities and operations. This moderni- 
zation of our tariffs matches the mod- 
ernization of our system.” 

Under the new rules any quantity 
of crude petroleum will be accepted 
from lease tanks or other facilities to 
which the carrier is connected, Burke 
explained. This provision replaces the 
former 10,000 bbl “minimum tender’ 
rule. The only minimum quantity re- 
quirement now is that the carrier shall 
not be obligated to make a single de- 
livery of less than 5000 bbl of a com- 
mon stream oil. This is the smallest 
quantity it is normally practicable to 
deliver. 

The new rules will apply not only 
to shipments moving via the lines 0 
Service Pipe Line Company but also 
to those moving under joint tariffs 
over the lines of Service and other 
pipe line carriers connecting with 
Service. which have assented to the 
application of the new rules by filing 
notice of their concurrence in joint 
tariffs with the regulatory commis: 
sions. Rewording old rules has made 
them simpler and more definite. 
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NEWS 


No Certificate Needed 
For Radio Installation 


The Federal Power Commission has 

dismissed, for lack of jurisdiction, the 
application of Montana-Dakota Utili- 
ties Company, of Minneapolis, Min- 
nesota, for authorization to install and 
operate radio facilities along the route 
of a natural gas pipe line now under 
construction in Montana and Wyom- 
ing. 
The FPC said that the communica- 
tion equipment falls within the scope 
of the installations described in Sec- 
tion 2.55 of the Commission’s Gen- 
eral Rules and Regulations and no 
certificate is required for its installa- 
tion and operation. 

Section 2.55 of the FPC’s Rules and 
Regulations provides that the word 
“facilities,” as used in Section 7(c) 
of the Natural Gas Act, shall be inter- 
preted to exclude those installations 
that are merely auxiliary or appurte- 
nant to an existing transmission pipe 
line system and which are installed 
only for the purpose of obtaining 
more efficient or more economical op- 
eration of authorized transmission fa- 
cilities, it is pointed out. 

Montana-Dakota is proposing to in- 
stall 14 stations at various points 
along the route of the line and 12 
mobile stations in cars and trucks. 


Welding Publications 
Are Made Available 


The Department of Welding Engi- 
neering of the Ohio State University 
announces that Engineering Experi- 
ment Station Circular 51 “Holdings in 
the A. F. Davis Welding Library” is 
off the press and is available on re- 
quest. 

This publication is made in answer 
to many requests to the university for 
information on published works in the 
welding field and those fields con- 
tributing to the science and art of 
welding. The list of titles is not meant 


-to be a complete bibliography of the 


field but is published to assist cor- 
porations, individuals, and other li- 
braries in using the Davis Library or 
in building their own collection. 

The department also announces that 
the Engineering Experiment Station 
Bulletin: 140 “Patent Classification in 
the A. F. Davis Welding Library” is 
off the press and available on request. 
This publication gives the outline of 
the p: ‘ent classification index and ex- 
plains \n detail the operation and use 
of the .ystem. The bulletin is designed 
to assi-: off campus users of the index. 

The Davis Library has maintained, 
for a: umber of years, a collection of 


patents relating to the welding indus- 
try and the patent classification sys- 
tem described in Bulletin 140 is an 
effort to make this collection of great- 
er value to students and industry. The 
primary purpose of this project has 
been to provide; efficiently and on a 
wide scale, information on welding 
patents to industrial organizations 
and educational institutions. This 
classification aims to provide refer- 
ence to fundamental patents on weld- 
ing processes, materials, equipment, 
and patents. 

Requests for Circular 51 or Bulle- 
tin 140 should be addressed to the 
Department of Welding Engineering, 
The Ohio State University, Columbus 
10, Ohio. As long as the supply is 
adequate, single copies of the publica- 
tions are free for general distribu- 
tion; however, when the first print- 
ing is exhausted a charge of 50 cents 
per copy will be made for Circular 
51 and 75 cents per copy for Bul- 
letin 140. 


Selection and 
Installation of Gaskets 


In the selection of gaskets there are 
a number of things that must be con- 
sidered. For instance, to what tem- 
perature will the gasket be subjected? 
Temperature has much to do with 
proper selection. Thus if the gasket 
will not be heated above 240 F it can 
be a non-metallic gasket, If it will be 
heated to a range between 240 and 
800 F an asbestos or asbestos covered 
gasket may serve the purpose. If the 
temperature will run above 800 F a 
metal gasket usually gives the best 
service. 

An important question is what kind 
of flange is used, as it is the flange 
that usually determines the type of 
gasket. Next comes the factor of pres- 
sure. Is it a liquid? Gas? Steam? Is it 
corrosive? Upon these things depend 
the kind of gasket material to use. You 
must not use rubber, for example, if 
the fluid is gasoline. You must not use 
copper if the gas is ammonia, etc. 
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RUBBER GASKET 
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What is the nature of the flange 
surface? It should be smooth, prefer- 
ably, to facilitate perfect sealing. Pur- 
fect contact between the gaskét and 
flange surfaces is essential to assure 
tightness and prevent leakage. Rough 
flange: surfaces are a liability. The no- 
tion that roughness is necessary to 
prevent gasket slippage is fallacious. 

How can I install a thin and flimsy 
gasket between flanges already in place 
in a pipe line? is a common question. 
The accompanying sketch shows how 
it has been successfully accomplished 


on large pipes with thin and flimsy 


rubber gaskets that were giving much 
trouble because of folding or buckling. 

Let us say, for example, that you 
have a pipe joint that has been un- 
bolted and the old gasket has been 
removed. The problem is to install a 
new gasket in place of the old one and 
he certain that it has not folded or 
buckled and that it is in its proper 
place. Do it in this way: Cut out two 
pieces of sheet metal as indicated in 
the sketch, one end being rounded to 
the exact curvature of the gasket. 
Place the gasket between the two 
pieces of sheet metal as shown in the 
sectional view, and then insert the as- 
sembly carefully between the flanges 
to the position shown in the sketch. 
Then carefully withdraw one of the 
pieces of sheet metal, and then the 
other, leaving the gasket behind in 
cczrect position for bolting. 

Before inserting the gasket between 
the pieces of sheet metal make certain 
that no surface is “sticky” at any 
point so that the position of the gasket 
will not be disturbed when the pieces 
of sheet metal are withdrawn. 


Special Tanker Division 
Of NFAS Is Created 


Recognizing the importance of the 
tanker segment of the American Mer- 
chant Marine, and the specialized 
problems of this section of the indus- 
try, the National Federation of Amer- 
ican Shipping has created a special 
tanker division to follow conditions 
and problems in this field and to give 
technical aid and assistance to the 
Federation and its tanker owners in 
all matters relating to the building 
and operation of tankships at the in- 
dustry level. 

The new division will be headed by 
Joseph S. Oppe, a man of wide ex- 
perience in the operation of tankers. 

Oppe resigned from the Economic 
Cooperation Administration where he 
was in charge of the tanker division 
under Colonel Arthur G. Syran, chief 
of transportation. Previously Oppe 
has been assistant director of tankers 
for the War Shipping Administration 
and before that in responsible posi- 
tions with private tanker owners. 
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Four new completely remote-controlled pipe line pumping 
stations in the Midwest were put into operation by the 
spin of a dial from the RCA Building in New York City. The line 
carries petroleum products from the Shell Oil Company's 
Wood River, Illinois, refinery to industrial centers farther east 
at Toledo and Columbus, Ohio. From a dispatcher's office 
in New York City the new stations at New Douglas, 

iNlinois (1) Effingham, Illinois (2) Dennison, Illinois (3) and 
North Salem, Indiana (4), are operated by long distance wire. 
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A 17-ft control board in Shell’s New York 
office traces the progress of every gallon 
of oil product in the 450-mile pipe line 
in the Midwest. Shell dispatchers set markers 
and adjust the charts to show exactly 
where each product is, 24 hours a day. 























‘‘Push-Button”’ Pipe Line Stations 


A new type of pipe line pumping 
station in which pumps may be started 
and stopped, valves opened and shut, 
and reports made automatically on 
operating conditions, all at the will of 
a man 850 miles away, was put into 
operation July 17 by Shell Oil Com- 
pany. 

At 2 p.m., D. B. Hodges, Shell’s 
vice president in charge of transpor- 
tation and supplies. dialed code num- 
bers on a telephone dial attached to a 
teletype machine on the thirty-fifth 
floor of the R.C.A, Building, New 
York. Seconds later, pumps were in 
operation at four new stations in New 
Douglas, Effingham, and Dennison, II- 
linois, and North Salem, Indiana. 

These new pumping stations, to- 
wether with several others of an earlier 
type of construction, are situated 
along a products pipe line extending 
from the company’s refinery at Wood 
River, Illinois, near St. Louis,. east- 
ward to Lima .and Columbus,. Ohio. 
Unlike a crude oil pipe line that han- 
dies only a single liquid, this line. is 
equipped to carry to market up to 22 
different finished petroleum products. 
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pumped through the line one after the 
other. 

Movement of products through 
these new stations is directed from a 
point hundreds of miles away. Elec- 
trically - controlled pumps start and 
stop upon receipt of signals trans- 
mitted via teletype, and electrically- 
motivated valves are made to open 
and shut in the same way. The most 
uncanny feature of the new system, 
however, is a set of meters that re- 
port to New York via teletype the 
suction and discharge pressures and 
electrical load of each station any time 
the teletype dial on the New York end 
asks for this information. 

The new stations are not wholly 
without the human touch, however. 
One man is assigned to each station to 
perform routine upkeep and mainte- 
nance, and to operate by hand any of 
the controls, if necessary. A siren is 
provided to summon the attendant in 
the event of such a necessity, and like 
everything else at the station, it is set 
in motion by a man at a teletype 
machine in New York City. 


The reason for central control ot 


a products pipe line is the great va- 
riety of products that it handles. One 
after the other, gasoline, naphtha, 
kerosine, fuel oil, and other bulk prod- 
ucts are pumped through the line. At 
convenient intervals, a portion of the 
products is taken off and put in tanks 
for distribution to local customers. 
Without scheduling of these take-offs 
from a central point, the operation of 
a products pipe line would be a hope- 
less muddle, At Shell’s main office in 
New York, this work is handled by a 
central dispatching office connected 
by teletype to each station on this and 
two other lines that the company oper- 
ates in other parts of the country. 

The mechanism of the new auto- 
matic station was made possible by 
the cooperation of three other compa- 
nies. General Electric provided the 
switch: gear, controls, and accessory 
equipment; American Telephone and 
Telegraph Company, the teletype re- 
lay equipment. The Bailey Instrument 
Company developed the “telemeters. 
which make possible the automatic re- 
porting of pressures and electrical 
loads. 
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DESIGNED FOR LONGER, BETTER SERVICE 


Superior Crane design—plus an unusually wide range of patterns and 
sizes—makes these 125-Pound Wedge Gate Valves more adaptable 
to more services. Proper metal distribution in body and bonnet re- 
duces weight ... without sacrificing strength. Maximum port open- 
ings give streamline flow . . . reduce turbulence and pressure drop to 
the absolute minimum. 


Full length disc guides assure smooth and accurate seating... in- 
crease seat life by minimizing disc drag. Two-piece ball-type gland 
and gland flange maintain uniform pressure on packing... avoid 
stem binding. This line of brass-trimmed or all iron valves includes 
patterns for every need: non-rising stem, O. S. & Y., and quick open- 








rk ing. Flanged or screwed ends. See your No. 49 Crane Catalog, p. 77. 
on CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
ne Branches and Wholesalers Serving All Industrial Areas No. 46512, Flanged Gate. 


Working pressures: up to 
125 pounds steam; 200 


? ee ONE ORDER TO CRANE COVERS ALL EQUIPMENT eonees Seen, eee 
NEEDS FOR PETROLEUM PIPING JOBS 
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BOOSTER STATION equipped with Crane 12-10. 
steel gate valves, pipe, flanged and screwed fittings. 


CIRCULATING WATER PUMPS at cool- 

ing tower featuring Crane 125-pound 

iron body wedge gate valves, check 
va- valves and flanged fittings. 


rd- | wi , 4 e OE CRUDE OIL FIELD LINES showing regulator 
At — : | ene with Crane bron body wedge gate valves in 
he f ; i. j se fabricated by-pass arrangement. 


EVERYTHING FOR EVERY PIPING SYSTEM 


‘| CRANE 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 
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W. F. Davis 


One of the most important tempo- 
rary assignments with Lakehead Pipe 
Line Company to be filled by an Inter- 
state Oil Pipe Line Company em- 
ployee is the loan of W. F. Davis, as- 
sistant to the northern division gen- 
eral superintendent, for a 12-month 
period during which he will be assist- 
ant manager of the new pipe line firm. 

Davis was granted leave of absence 
from Interstate for this period, and 
reported in at Lakehead headquarters 
in Superior, Wisconsin, on May 29. 
Lakehead is the American partner of 
Interprovincial Pipe Line Company in 
developing the 1150-mile pipe line 
qutlet for Canadian oil from Edmon- 
ton, Alberta, Canada, to the Great 
Lakes terminal at Superior, Wiscon- 
sin. 

In May, 1942, Davis joined Inter- 
state’s predecessor, Oklahoma Pipe 
Line Company, as district engineer at 
St. Elmo, and the following Septem- 
ber moved to the engineering depart- 
ment in Tulsa. During 1944 he was on 
special assignment in Mississippi, 
when Oklahoma acquired the Pickens 
field gathering system, and later in the 
year was on a similar assignment in 
Montana. 

Davis was named _ superintendent 
of the Illinois district in August, 1944, 
and remained in that position until as- 
suming his present post as assistant 
to the general superintendent of the 
northern division on June 1, 1948. 


> John J. Heusner, assistant foreman 
at Meade, Kansas, for Panhandle East- 
ern Pipe Line Company, has been 
transferred to the same job at Stin- 
nett, Texas. 


>» Warren L. Ambrose, personnel 
assistant in the employee relations de- 
partment of Interstate Oil Pipe Line 
Company, Tulsa, Oklahoma, resigned 
to arcept a position in the crude oil 
purchasing department of Cities Serv- 
ice Oil Company in Fort Worth, Texas. 





D-40 





“> C. L. Pilkington, timekeeper at 


Ottawa, Kansas, for Cities Service Gas 
Company, resigned to accept a posi- 
tion as district foreman with the 
Michigan-Wisconsin Pipe Line Com- 
pany. His new address is Meade, Kan- 
sas. Robert R. McDaniel has been 
transferred from Blackwell to Ottawa 
as timekeeper. V. E. Smith, indus- 
trial enginer, has joined Cities Service 
and has been assigned temporarily to 
the meter shop at Wichita. C. G. Tut- 
tle also has joined the company and 
has been assigned to the meter shop 
for the time being. 


> J. E. Norris, who has served as 
maintenance man and in the compres- 
sor station department in the Shreve- 
port, Houston, and Dallas districts, 
and the Shreveport general office of 
United Gas Pipe Line Company since 
his employment August 5, 1947, has 
been promoted to meter inspector 
helper in the Dallas district. 


>N. W. Freeman, assistant to the 
president of Tennessee Gas Transmis- 
sion Company, Houston, Texas; R. 
L. MeVey, controller; Harold Bur- 
row, manager of the gas supply de- 
partment, and Louis Sonnen, man- 
ager of the purchasing department, 
have been elected vice presidents of 
the company by the board of direc- 
tors. The announcement was made by 
Gardiner Symonds, president. 


All are veteran executives with the 
company..Freeman, Burrow, and Son- 
nen joined the company during its 
formative stages in 1943, McVey in 
1945. All have played a major role in 
building the company to its present 
position as one of the nation’s major 
interstate natural gas transmission 
cormipanies., 

“The election to vice presidency of 
these four men by the board was 
partly in recognition of their past ac- 
complishments with the company and 
partly in view of the expanded duties 
that have been placed upon them,” 
Symonds commented. 


Freeman first joined the company 
as manager of the personnel depart- 
ment and became assistant to the 
president in 1947. McVey came with 
the company as assistant to vice presi- 
dent and became controller in 1947. 
Burrow was first purchasing agent, 
then director of purchasing and in 
early 1949 was made manager of the 
gas supply department. Sonnen also 
began with the purchasing department 
and was made head of the purchasing 
department in early 1949. 


- PIPELINE PERSONALS .- 
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'»> H. A. DeVilbiss, electrical :yaip. 


tenance supervisor for Shell Pips Line 
Corporation, has been transierred 
from Cushing, Oklahoma, to Ki!gore, 
Texas. Other personnel chang+s jn. 
clude: L. L. Ermis, senior cler\. per. 
sonnel, to area training represeniative, 
Colorado City, Texas; J. P. Gunn, 
district gauger, Cushing to Elk City, 
Oklahoma; W. Hale, Jr., field vauger 
to district gauger, Denver City. and 
H. W. Smith, electrical maintenance 
supervisor, Kilgore, to area electrical 
engineer, Houston, Texas. 


> Jess Krueger, cathodic protection 
supervisor for Northern Natural Gas 
Company, has been moved from Bea- 
trice to the Omaha, Nebraska, main 
office. 





Ted I. Reese 


Ross V. Osterhout 


> Ross V. Osterhout and Ted I. 
Reese, special representatives of 
Caterpillar Tractor Company, have 
been named to assist in the introduc- 
tion of the company’s new portable 
pumping unit to the pipe line indus- 
try, according to a recent announce- 
ment by C, E, Jones, manager, Cater- 
pillar sales development division. 


Osterhout, son of a drilling contrac- 
tor, has been with the oil producing 
industry for many years. Prior to join- 
ing the engine sales division of Cater- 
pillar Tractor Company in 1943, he 
was associated with National Supply 
Company, Continental Supply Com- 
pany, Sinclair Oil Company, and the 
I.T.I Oil Company. 

Reese started with Caterpillar Trac- 
tor Company’s service department In 
1942. Shortly thereafter, he joined the 
U. S. Army Corps of Engineers where 
he helped maintain heavy equipment 
during the war years. He returned to 
Caterpillar in 1947 as a member of the 
service claims department for the east- 
ern sales division and remained in 
that capacity until his recent transfer 
to the sales development division © 
Caterpillar’s sales department. 
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» W. L. Kygar, Ponca City, Okla- 
homa. has been elected president of 
Continental Pipe Line Company, 
which has approximately 2000 miles 
of pipe lines and gathering systems in 
Qklahoma,. Texas. Louisiana, New 


G. W. Evans W. L. Kygar 


Mexico, Kansas, Indiana, Wyoming. 
and Montana, The announcement was 
made by President L. F. McCollum 
of Continental Oil Company. He as- 
sumed his new duties August 1 and is 
making his headquarters in Ponca 
City. 

It was announced simultaneously 
that George W. Evans, Houston, 
manager of Continental Oil Com- 
pany’s transportation and purchasing 
departments, has been elected chair- 
man of the board of the pipe line com- 
pany. 

A. C. Wilkinson, Ponca City, will 
continue as vice president and man- 
ager of Continental Pipe Line Com- 
pany, it was said. 

Kygar, who has been associated 
with Continental Oil Company for 
more than 25 years, was formerly as- 
sistant manager of the company’s mo- 
tor transportation division, but spent 
many years in pipe line and produc- 
tion operations. He is the son of Dan 
Kygar, veteran pipe line official who 
was formerly associated with the old 
Marland Pipe Line Company and the 
Kay County Gas Company. 

Born in Ponca City, Kygar attended 
school here and was graduated from 
the University of Oklahoma. He joined 
Continental Oil Company in October, 
1926. as an accountant and after nu- 
-Merous promotions in pipe line and 
production operations he was named 
assistant manager of the motor trans- 
portation department in 1948. 


) James S, Moulton, vice president 
and executive engineer, Pacific Gas 
and I lectric Company, San Francisco, 
has |een named chairman of the 
American Gas Association Distin- 
guished Service Award Committee, it 
was snnounced by Hugh H. Cuth- 
ell, »resident, AGA, and vice presi- 
dent, ‘he Brooklyn Union Gas Com- 
pany. ‘ther members of the committee 
are: . L. Fletcher, president, Provi- 
dence Gas Company. Providence. 
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Rhode Island; S.. B. Irelan, presi- 
dent, Cities Service Gas Company. 
Oklahoma City, Oklahoma; Kurwin 
R. Boyes, secretary, AGA, secretary 
of the committee. 

This award, consisting of a substan- 
tial sum of money and a certificate, is 
made annually by the association to 
the individual judged to have made 
the most outstanding contribution to 
advancement of the gas industry. 

» C. D. Springer is the new district 
foreman at Paola, Kansas, for Pan- 
handle Eastern Pipe Line Company. 
He succeeds H. D. Williams, de- 


ceased. Springer is a 15-year man 


>» Nelson Lee Smith, of New Hamp- 
shire, has taken oath of office for a new 
term as a member of the Federal 
Power Commission. Commissioner 
Smith has been a member of the Fed- 
eral Power Commission since October, 
1943. He served as vice chairman in 
1946 and as chairman from 1947 until 
May, 1950. His term expires in 1955. 

A former member of the faculties of 
Dartmouth College and the University 
of Michigan, Smith served eight years 
as a member and chairman of the New 
Hampshire Public Service Commis- 
sion. We went to Washington in 194] 
as Chairman of the Board of Investi- 


with the company. 


gation and Research. 








New’ ‘UNI-CHAN NEL” 
complete mobile, dash mount, 


- The Best in 2=WAY RADIO | 


CHALKS UP NEW GAINS IN 
THE UTILITIES FIELD 
§ cutting time and costs of 


" material and crew handling. 


- No half-way measures will do—not when 


you can have Motorola’s EIGHT new ad- 
vances in 2-way radio performance. 

Take the new “UNI-CHANNEL” mobile 
Dispatcher. It has the marvelous SENSICON 
circuit with permanent selectivity and im- 
proved voice dominance over noise. It fits 
easily into the cab or trunk of any vehicle 
—with fixed-performance superiority over 
anything in its price class—and it’s an excel- 
lent investment, fully protected against 
future obsolescence! 


Specify Motorola—Get The Best! 


The high standards of engineering excel- 
lence, set by the world leaders in 2-way 
mobile radio, is built into all MOTOROLA 
equipment. Remember when you buy 
Motorola, you'll be paying actually less for 
the greater value included! 


Complete Radio Communication Systems for Industry 


COMMUNICATIONS & ELECTRONICS DIV Moto rola 


4545 Augusta Bivd., Chicago 51 - in Canada: Rogers Majestic, Ltd., Toronto 
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2175-Mile Line Texas 
To Pacific Northwest 


Pacific Northwest Pipeline Corpo- 
ration has applied to the Federal Pow- 
er Commission for authorization to 
construct a 2175-mile pipe line sys- 
tem from southern Texas to the State 
of Washington in order to bring nat- 
ural gas to the Pacific Northwest for 
the first time. Robert R. Herring, 
Houston, Texas, is president of the 
corporation. 


- The proposed project, estimated to 
cost $174,186,602, would link the 
Texas gas reserve areas with gas fields 
in Alberta, Canada, to meet the re- 
quirements of the Pacific Northwest 
markets, including Vancouver. 


The application says the main 26-in. 
Texas-to-Washington line would have 
an initial delivery capacity of 250,- 
000,000 cu ft a day. The company 
also proposes to purchase approxi- 
mately 100,000,000 cu ft daily at or 
near the U.S.-Canadian international 
boundary between Idaho and Canada 
through a lateral line extending from 
a point on the proposed main line 
northeasterly to Eastport, Idaho. 


In addition to the main 2175-mile, 
26-in. line, the company would build 
approximately 400 miles of 22-in. and 
lesser size lateral lines necessary for 
the gathering, distribution, and sale 
of the gas. Total installed compressor 
horsepower of the main line would be 
83,200, or 13 stations of 6400 hp each. 

The proposed main pipe line sys- 
tem would originate in the Wharton 
County, Texas, area and would extend 
through Texas, Oklahoma, Kansas, 
Colorado, Wyoming, Idaho, Oregon, 
and Washington, terminating in a 
sales area near Seattle and Tacoma, 
Washington, and Portland, Oregon. 

The company states it would be 
able to supply gas to the Vancouver 
sales area by extending its line north- 
ward, and that it also plans to supply 
gas to the Atomic Energy Commis- 
sion’s plants near Arco, Idaho, and 
Hanford, Washington. 

The application points out that the 
100,000,000 cu ft per day of natural 
gas to be exported from Alberta is 
equal to the amount required to meet 
the ultimate needs of the Vancouver 
market, which actually places the Al- 
berta Government in the position of 
supplying a Canadian market. 


D-42 











PROJECTS 











Susquehanna Announces 
125-Mile Products Line 


Construction is scheduled to begin 
about August 1 on an 8-in., 125-mile 
petroleum products pipe line from Sun 
Oil Company’s Toledo, Ohio, refinery 
to Sarnia, Ontario, it was announced 
by William C. Kinsolving, president 
of the Susquehanna Pipe Line Com- 
pany, a Sun Oil affiliate. 

The route has been surveyed and 
the construction contract has been let 
to H. L. Gentry Construction Com- 
pany, of Jackson, Michigan. The line 
is scheduled for completion and oper- 
ation by about December 1. 

Kinsolving said the new line will be 
operated as part of the Susquehanna 
system to deliver gasoline and furnace 
oils to Sun’s River Rouge, Michigan, 
terminal and carry liquefied gases to a 
Canadian chemical plant at Sarnia. 

Running north out of Toledo to De- 
troit, then northeast from the south of 
Pontiac, Michigan, the line will cross 
the St. Clair River at Marysville, Mich- 
igan, and then to Sarnia on the Cana- 
dian side. 

The Marysville crossing will be 
from 45 to 50 ft deep, with the line 
laid 12 ft below the stream bed to safe- 
guard against damage from the an- 
chors of lake vessels. 

A pump station powered by a 400- 
hp electric motor will move the prod- 
ucts through the line at a maximum 
rate of 600 bbl an hr or about 14,000 
bbl a day. 


Propose Connecting 
Pipe Lines for Gas 


New York State Natural Gas Cor- 
poration, of New York City, and The 
East Ohio Gas Company, of Cleve- 
land, Ohio, have filed applications 
with the Federal Power Commission 
proposing to construct connecting 
pipe lines in Pennsylvania and Ohio, 
which would make additional natural 
gas available to East Ohio during the 
winter months. 


New York State Natural plans to 
build a 20-in. line, approximately 63 
miles long, extending from Westmore- 
land County, Pennsylvania, to a point 
on the Pennsylvania-Ohio state line 
where it would connect with a 1-mile, 
20-in. line to be built by East Ohio in 
the Petersburg, Ohio, area. 


Large Diameter Crude Oi! 
Line Wood River to Lima 

The Ohio Oil Company, Findlay, 
Ohio, which operates a common car- 
rier system of multiple crude oil pipe 
lines between Wood River, [Illinois 
(St. Louis area), and the Ohio-Penn- 
sylvania state line, is planning con- 
struction of a new large diameter 
crude line between Wood River and 
Lima, Ohio, O. F. Moore, manager of 
the pipe line department announced. 

The new line will replace existing 
lines, many of which have been in op- 
eration for more than 40 years. It is 
to be built of 20 and 22-in. steel pipe 
and will be coated and wrapped. 


Construction is to begin the latter 
part of this summer, and it is expected 
that approximately 226 miles of line 
extending from Wood River to the 
companys Harlos Gate Plant, near 
Sheridan, Indiana, will be in opera- 
tion before the end of the year. 


At Harlos Gate Plant the new line 
will tie into the company’s existing 
facilities to furnish transportation to 
Lima and other eastern points pend- 
ing completion of the new line into 
Lima. Bechtel Construction Company 
will build one spread of 54 miles of 
the new line and Conyes Construc- 
tion Company will build the remain- 
ing two spreads of 74 and 98 miles. 

At its western terminus, Wood 
River, the new line will be available 
to receive shipments of crude oil from 
lines of other carriers moving oil 
from the Mid-Continent, Gulf Coast 
Texas, and Rocky Mountain produc- 
ing fields. It will be routed via Patoka, 
Illinois, where shipments can be taken 
into the system from any of several 
pipe line junctions near that point. 

From Patoka the line will extend to 
Martinsville, Illinois, and connect 
with other existing pipe lines owned 
and operated by the company. From 
there it will continue eastward through 
Indiana and Ohio, following generally 
the route of present lines. An emer- 
gency river crossing under the Wa- 
bash River will be installed to assure 
uninterrupted service. 

The new line when completed will 
be the only big inch crude line be- 
tween the St. Louis area and Lima, 
and will afford shippers modern }ipe 
line transportation on both an ivter- 
state and an intrastate basis. 
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ANSWERS TO OV@/ QUESTIONS 
ABOUT NO-OX-ID RUST PREVENTIVES 


@ Here are the high points of a discussion 
recently held between a Dearborn repre- 
sentative, who asked the questions and an 
executive engineer of a major gas line who 
supplied the answers: 


Q@. How long have you used NO-OX-ID? 
A. Ten years. 


Q. Uninterruptedly? A. Yes. 


Q. Have you ever been disappointed? A. 
Certainly not, the results have been good. 


Q@. Can you name a specific performance? 
A. Yes, 10 years without a leak or replace- 
ment with soil resistance at 750 to 1200 
ohms per cubic centimeter. 


Q. What protection did you use prior to 
NOQ-OX-ID and what was your experience? 


Reg. U.S. Pat. Off. 
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A. Another coating that gave us an average 
pipe life of two years. 


Q. Comparatively speaking, have you found 
NO-OX-ID applications cost less? A. Yes, 
not only with maintenance crews but some 
contractors on “big inch” lines have bid an 
average of five cents per foot less. 


This is typical of the regard of users for 
NO-OX-ID Rust Preventives in every pipe 
line service. 

Consult with your Dearborn Engineer. 
There are versatile NO-OX-ID coating com- 
binations for new or reconditioned lines... 
hot or cold application . . . for every climate 
and soil condition. 


DEARBORN CHEMICAL COMPANY 
General Office: 310 S. Michigan Ave., Chicago 4, Ill. 


(ping | | 
Not” 





“Piping Hot,” an interest- 
ing, full-color,16mm sound 
movie demonstrating the 
use of hot applied NO-OX- 
IDs by stationary machine, 
is available for booking by 
companies, engineering 
clubs or technical societies. 
Write... 


THE ORIGINAL 
RUST PREVENTIVE 








20° Line across the Miss- 
issippi River ... by 
LATEX in 1949. 
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Plans for Gas to 
California Approved 

The Federal Power Commission has 
authorized El Paso Natural Gas Com- 
pany, of El Paso, Texas, and Pacific 
Gas and Electric Company, of San 
Francisco, California, to construct 
pipe line facilities that will carry ap- 
proximately 150,000,000 cu ft of nat- 
ural gas per day from the Permian 
and San Juan Basins to markets in 
California, including the San Fran- 
cisco area. 

El Paso will construct a 451-mile 
line from the San Juan Basin to a con- 
nection with its existing system near 
the Arizona-California border in Mo- 
have County, Arizona, The 150,000,- 
000 cu ft of gas will be delivered to 
Pacific at a point near Topock, Ariz- 
ona. In addition, El Paso will sell and 
deliver 17,000,000 cu ft daily to 
Southern Union Gas Company for re- 
sale in the towns of Winslow, Flag- 
staff, Williams, Prescott, Kingman, 
Seligman and Holbrook, Arizona, and 
Gallup, New Mexico. 

Pacific Gas and Electric was au- 
thorized to install 32,160 additional 
compressor horsepower on its author- 
ized Topock (Arizona)—Milpitas 
(California) pipe line in order to in- 
crease its allowable take from El Paso 
of out-of-state gas from 250,000,000 
to 400,000,000 cu ft daily. 

Total estimated cost of the El Paso 
project is $44,500,000, and the addi- 
tional facilities to be built by Pacific 
are estimated to cost $7,800,000. 


Facilities to Deliver 
Gas to Storage Sought 

United Fuel Gas Company, of 
Charleston, West Virginia, is seeking 
Federal Power Commission authori- 
zation for the construction of approxi- 
mately 5.5 miles of pipe line and three 
compressor stations with a total horse- 
power of 6460 to be used for deliver- 
ing natural gas to storage pools in 
West Virginia. 

The company would build about 3.5 
miles of line extending from its Ka- 
nawha compressor station near Nitro, 
West Virginia, to an existing line 
serving United’s Storage Pool X-15. 
A 2-mile line would connect with 
Tennessee Gas Transmission Com- 
pany’s line near Hunt, West Virginia, 
and extend northward to United’s 
Hunt compressor station. This line 
would be used to transport gas re- 
ceived from Tennessee Gas for inject- 
ing into Storage Pool X-54, which 
United plans to activate starting in 
the summer of 1950. 

The application says an 880-hp 
compressor station would be built in 
Storage Pool X-54, north of Hunt, for 
compressing the gas received from 
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Tennessee to pressures require:! {oy 
injection into the pool. A 300-hp com. 
pressor station, to be locate jn 
United’s Storage Pool X-8, would be 
used to inject and withdraw ad: ition. 
al volumes of gas into and fre the 
company’s Storage Pools X-7 an: X.9, 
and a 5280-hp station, in Storag.: Poo! 
X-52, near Coco, West Virginia. \ould 
be used for injections and wit!:{raw. 
als at Pool X-52. 

Estimated total capital cost of the 
proposed facilities is $2,464,800. 


FPC Reopens Proceedings 
Involving Gas Companies 


The Federal Power Commission has 
reopened the proceeding involving 
proposals to build natural gas pipe 
line facilities in the South and has 
scheduled further hearings to begin 
September 25 in Washington, D. C. 

The proceeding involves applica. 
tions of Atlantic Gulf Gas Company, 
Southern Natural Gas Company, and 
United Gas Pipe Line Company. 
Atlantic and Southern Natural both 
are proposing to serve substantially 
the same areas of Georgia, Florida, 
South Carolina, and Alabama. United 
would supply gas to Atlantic. 

In reopening the proceedings, the 
FPC pointed out that on May 26 it 
ordered the presiding examiner to cer- 
tify to the commission the entire rec- 
ord in the proceedings so as to enable 
the FPC to determine appropriate 
future procedure in the proceedings in 
accordance with the commission’s 
rules. 

The commission found that “it is 
appropriate and in the public interes! 
to reopen the . . . proceedings to per- 
mit each of the parties . . . to introduce 
such further evidence as it deems ap- 
propriate on all issues in support of 
each respective application. . .” 

Hearings on the applications were 
concluded February 15 in Washing: 
ton, D. C., and final briefs were filed 
May 17. 


Central Kentucky System 
Authorized to Expand 


The Federal Power Commission has 
authorized Central Kentucky Natural 
Gas Company, of Charleston, West 
Virginia, to construct pipe line -and 
compressor facilities to carry addi- 
tional natural gas to its wholesale cus- 
tomers in the Cincinnati, Ohio. mar- 
ket area. : 

The newly-authorized facilities in- 
clude approximately 41 miles of 20-in. 
loop pipe line extending from North 
Means to Foster, Kentucky. In addi- 
tion, the company proposes to install 
one 880-hp_ gas-engine-driven com 
pressor unit at its North Means com- 
pressor station. 
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PROJECTS 


Compressor Increase 
Temporarily Granted 

The Federal Power Commission has 
granted temporary authorization to 
Cities Service Gas Company, of Okla- 
homa City, Oklahoma, to install 3000 
hp in additional compressor capacity 
at an existing station and to construct 
a new 690-hp station in order to in- 
crease the amount of natural gas that 
may be withdrawn from storage fields 
in Kansas. 

The company will add three 1000- 
hp gas engine driven compressor units 
and appurtenant facilities at its exist- 
ing North Welda station, in Anderson 
County, Kansas, to inject and with- 
draw gas from the North and South 
Welda storage fields. Cities Service 
said that installation of these facilities 
will increase the amount of gas which 
may be withdrawn from these storage 
fields by 35,000,000 cu ft daily. 

The new compressor station, to be 
situated in Johnson County, Kansas, 
will consist of three 230-hp gas engine 
driven compressor units and appurte- 
nant facilities. The station will be util- 
ized to withdraw gas from the com- 
pany’s Craig storage field for delivery 
into the main line against the high 
pressure presently carried in order to 
meet peak-day requirements. 

Cities Service plans to abandon its 
South Welda station in Anderson 
County, using compressor units re- 
claimed from this station for installa- 
tion in the new Johnson County sta- 
tion. 

The total estimated cost of the 
project is $885,000. 


Expansion Authorized of 
Michigan-Wisconsin Line 

The Federal Power Commission has 
issued an opinion and order granting 
final authorization for the construc- 
tion of facilities designed to nearly 
double the present capacity of Mich- 
igan-Wisconsin Pipe Line Company’s 
Texas-to-Michigan natural gas pipe 

- line system. 

The authorization involves two com- 
panies, Michigan-Wisconsin and Mich- 
igan Consolidated Gas Company, both 
of Detroit, Michigan, and subsidiaries 
of American Natural Gas Company. 
The companies received temporary 
authorization for the construction on 
June 28. 

The construction program will in- 
crease the annual sales capacity of the 
line from 56,575,000,000 cu ft to a 
new total of 110,595,000,000 cu ft. 
Daily :ales capacity will be increased 
from 155,000,000 to 303,000,000 cu ft. 

® concurrent opinion and order, 
~nental to the FPC’s opinion and 


order of August 2, 1949, which au- 
thorized the construction of facilities 
to provide a total capacity of 155,000,- 
000 cu ft per day on the system, the 
commission authorized Michigan-Wis- 
consin to lease from Michigan Con- 
solidated and operate existing and 
proposed storage facilities in the Aus- 
tin and Goodwill fields in Michigan. 

The newly-authorized expansion 
program involves the installation of 
139.200 hp of additional compressor 
capacity by Michigan-Wisconsin. The 
line now has an authorized capacity 
of 29,600 hp. Estimated cost of ihe 
Michigan-Wisconsin project is $22,- 
732,000. 

Michigan Consolidated will install 
facilities to provide additional stor- 
age capacity required in connection 
with Michigan-Wisconsin’s expansion 
plans. Overall capital cost of these 
facilities is estimated at $15,346,500. 


Underground Storage 
Facilities Approved 

The Federal Power Commission has 
authorized The East Ohio Gas Com- 
pany, of Cleveland, Ohio, to construct 
and operate underground natural gas 
storage facilities in northeastern 
Ohio. The construction program in- 
cludes two 8%%-in. lines totaling 12.3 
miles in length; a 940-hp compressor 
station, and an underground gas stor- 
age pool consisting of 13 wells and 
3500 acres of gas storage leaseholds 
in Columbiana County, Ohio. Esti- 
mated cost of the project is about 
$622,700. 

The company plans to operate the 
pipe lines solely for the purpose of 
storing gas in the underground stor- 
age pool during off-peak periods and 
for transporting the gas into its gen- 
eral system during periods of peak 
demand. The storage facilities are es- 
timated to have an ultimate capacity 
of approximately 2,400,000,000 cu ft 
with an approximate daily delivery 
capacity of 33,000,000 cu ft. 


Tennessee Natural Will 
Expand Facilities 

Tennessee Natural Gas Lines, Inc., 
of Nashville, Tennessee, has received 
Federal Power Commission authoriza- 
tion to expand its pipe line facilities 
in order to increase natural gas de- 
liveries to Nashville Gas and Heating 
Company for distribution in the Nash- 
ville area. 

Tennessee Natural’s proposed proj- 
ect will include approximately 24 
miles of pipe and the necessary regu- 
lator and meter stations in the Nash- 
ville vicinity. The additional facilities 
will increase the company’s delivery 
capacity, now approximately 28,000,- 
000 cu ft a day, to more than 41,000,- 
000 cu ft. 
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Texas Gas to Add 
9960 Compressor Hp 

Texas Gas Transmission Corpora- 
tion, of Owensboro, Kentucky, is seek- 
ing Federal Power Gommission au- 
thorization for the installation and op- 
eration of 9960 hp in compressor ca- 
pacity at existing and new stations on 
its system in order to transport addi- 
tional quantities of natural gas for 
Texas Eastern Transmission Corpora- 
tion. of Shreveport, Louisiana. 

The proposed construction pro- 
gram includes the installation of 5460 
additional hp at four existing  sta- 
tions in Tennessee and Kentucky, and 
construction of a new 4500-hp station 
in Kentucky. Estimated cost of the 
project is $2,108,887. 

The application says that the addi- 
tional capacity would enable Texas 
Gas to transport for Texas Eastern 
(1) up to 60,000,000 cu ft of natural 
gas per day between November 1, 
1950, and November 1, 1951], and 
(2) up to 34,000,000 cu ft per day 
from November 1, 1951, to Novem- 
ber 1, 1952, or until Texas Eastern 
completes new facilities proposed in 
an application now pending before 
FPC (Docket No. G-1012). 

Texas Gas would transport the gas 
for Texas Eastern from an existing 
connection between facilities of the 
two companies near Lisbon, Louisi- 
ana, to another connection near Leb- 
anon, Ohio. 

Texas Eastern’s pending applica- 
tion (in Docket No. G-1012) seeks 
FPC authorization for the expansion 
of the daily sales capacity of its sys- 
tem to furnish additional natural gas 
to its present customers and to supply 
Algonquin Gas Transmission with gas 
for resale in New England. 


United Gas Pipe Line 
Plans New Facilities 

United Gas Pipe Line Company, of 
Shreveport, Louisiana, has applied to 
the Federal Power Commission for 
authorization to construct approxi- 
mately 16 miles of pipe line, a com- 
pressor station, and a dehydration 
plant in Louisiana in order to aug- 
ment the supply of natural gas to its 
existing customers. 

The proposed 16-mile, 16-in. line 
would extend from United’s Koran 
gasoline plant site, in Webster and 
Bossier parishes, Louisiana, to its 
Carthage (Texas)-Sterlington (Lou- 
isiana) line in Bienville Parish, Louis- 
iana. A 4000-hp compressor station 
and the dehydration plant would be 
installed near the northern terminus 
of the proposed new line. Daily ca- 
pacity of the facilities would be about 
100,000,000 cu ft of natural gas, the 
application states. 
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United Asks to Lay 
1130 Miles of Line 


United Gas Pipe Line Company has 
filed an application with the Federal 
Power Commission proposing the con- 
struction of 1130 miles of natural gas 
pipe lines in Texas, Louisiana, and 
Mississippi. Cost of the proposed pipe 
lines and other facilities was estimated 
to be in excess of $111,000,000. 

The project will receive its supplies 
of gas from substantial reserves in a 
number of fields along the Texas and 
Louisiana Gulf Coasts. Construction 
of these facilities will provide an 
initial increase in the capacity of 
United’s pipe line system of approxi- 
mately 805,000,000 cu ft daily. 

These enlarged facilities would 
serve the triple purpose, according to 
the application to the FPC, of increas- 
ing the flexibility of the United Gas 
system, providing it with new and 
substantial additional reserves of nat- 
ural gas, and obtaining a more bal- 
anced distribution of reserves now 
connected. United Gas serves more 
than 400 cities and towns in Texas, 
Louisiana, Mississippi, southern Ala- 
bama, and northwestern Florida. 

The proposed lines would consti- 
tute a major addition to the existing 
United Gas system, augmenting the 
delivery capacity of the system to 
meet the increased demands of pres- 
ent customers as well as to serve new 
customers in the area, according to 
the application. Deliveries would be 
made to cities, towns and industrial 
plants along the lines, as well as to 
Texas Eastern Transmission Corpora- 
tion and other pipe line companies. 


Columbia Subsidiaries 
File Joint Application 


Four subsidiary companies of The 
Columbia Gas System, Inc., have filed 
a joint application with the Federal 
Power Commission asking authoriza- 
tion to make additions to their natural 
gas transmission systems in Ohio, 
West Virginia, Pennsylvania, and 
New York. Total estimated net cost 
of all the projects is $1,664,570. 

The four subsidiaries are The 
Manufacturers Light and Heat Com- 
pany, Cumberland and Allegheny Gas 
Corapany, Natural Gas Company of 
West Virginia, and Home Gas Com- 
pany, all with main offices in Pitts- 
burgh, Pennsylvania. 

Only one of the four projects, Home 
Gas Company’s, involves the sale of 
gas to a new territory. The other three 
companies would use the proposed fa- 
cilities to provide continuous service 
to existing customers and to provide 
for normal growth within the terri- 
tories presently served by them. 
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Manufacturers is proposing to con- 
struct approximately 44 miles of pipe 
line ranging from 4 to 16 in. in diam 
at various points on its system in Ohio, 
Pennsylvania, and West Virginia, and 
to install two additional 500-hp com- 
pressor units and dehydration equip- 
ment at an existing compressor sta- 
tion. In addition, Manufacturers plans 
to retire a total of about 7.8 miles of 
line and an aggergate 970-hp in com- 
pressor units in Pennsylvania. 

*Natural Gas Company of West Vir- 
ginia is seeking authorization to build 
about 4.5 miles of 4, 6, and 8-in. line 
in Ohio. The Cumberland and Alle- 
gheny project involves the construc- 
tion of 10.3 miles of 6 and 8-in. line 
and a 65-hp compressor station in 
West Virginia. 

Home Gas Company would install 

a meter and regulating station in 
Rockland County, New York, for the 
purpose of selling gas to Rockland 
Gas Company, Inc. 


New Compressor Station 
For Arkansas Louisiana 


The Federal Power Commission has 
authorized Arkansas Louisiana Gas 
Company, of Shreveport, Louisiana, 
to install a new 7000-hp compressor 
station on its natural gas pipe line sys- 
tem near Blanchard, Louisiana. 

The station, estimated to cost $1,- 
507,000, will enable the company to 
transport gas produced in Louisiana 
and ‘Texas gas fields to additional re- 
tail customers in central Arkansas and 
to make additional volumes of gas 
available to presently connected cus- 
tomers in Arkansas at required pres- 
sures. 

Initial installation of three 1400-hp 
units, for a total of 4200 hp, will give 
the station a capacity to compress 65.- 
400,000 cu ft daily. The remaining two 
units are expected to be installed be- 
fore the 1951-52 heating season, bring- 
ing the capacity of the station up to 
109,000,000 cu ft daily. 


Cities Service Gas 
Withdraws Application 


The Federal Power Commission has 
permitted Cities Service Gas Com- 
pany, of Oklahoma City, Oklahoma, 
to withdraw its application proposing 
(1) the construction of approximately 
42.6 miles of natural gas pipe line and 
(2) the abandonment of about 127.3 
miles of line, all in Kansas. 


The company filed a notice of with- 


drawal on June 28, stating that con- 
struction requirements of an emer- 
gency nature elsewhere on its pipe line 
system during the current year re- 
quired that consideration of the proj- 
ects in the application be deferred. 
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Jersey Central Permitted 
Added Gas Volume 


The Federal Power Commissi\n has 
amended an earlier order to permit 
Jersey Central Power and Ligh: Com. 
pany, of Asbury Park, New Je: -ey, to 
transport additional volumes «{ nat. 
ural gas through its pipe line facilities 
for delivery to its electric gencrating 
station at Sayreville, New Jers:y. 

Jersey Central last February 10 ap. 
plied to the FPC for authority to build 
a 7-mile pipe line from its existing 
system to the electric power plait, but 
the commission dismissed thai appli. 
cation for lack of jurisdiction and 
found that the company’s natural gas 
facilities could be used only for the 
purposes authorized in an FPC order 


of September 27, 1949. 


The 1949 order authorized Jersey 
Central to construct natural gas trans- 
mission facilities extending from a 
connection with Texas Eastern Trans- 
mission Corporation’s line to Jersey 
Central’s gas manufacturing plant at 
Long Branch, New Jersey, where the 
natural gas was to be transformed or 
mixed with manufactured gas for sub- 
sequent local distribution. 

Following the dismissal of the Feb- 
ruary 10 application, Jersey Central 
filed a petition to modify the 1949 au- 
thorization to permit the transporta- 
tion of the additional gas on an inter- 
ruptible basis for the power plant. 


Mississippi River Lines 
Needed at Greenville 


Texas Gas Transmission Corpora- 
tion of Owensboro, Kentucky, has ap- 
plied to the Federal Power Commis- 
sion for an emergency certificate au- 
thorizing the construction of two 20- 
in. submarine pipe lines across the 
Mississippi River. 

The company said the new lines are 
required because of the failure during 
the early spring of 1950 of four of 
its submarine pipe line crossings un- 
der the Mississippi in the Greenville 
area. This failure has caused an ex- 
cessive pressure drop at the river 
crossing, which results in a serious 
decrease in capacity of its two sys 
tems, Texas Gas said. 

In addition to the submarine lines. 
each about 3.4 miles long, the com- 
pany would build 1.93 miles of 26-in. 
pipe line to interconnect the subma- 
rine lines both with the 18-in. pipe 
line system and its 26-in. system. Esti- 
mated cost of the construction is $1, 
457,959.37, the application states. 

Texas Gas, which operates pipe 
line facilities extending from Texas 
eastward to Ohio, proposes to begin 
construction of the underwater lines 
not later than September 1, 195°. 
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A new addition to the Aldrich 
line—the 5” Stroke Direct Flow 
Pump Series ranges from 100 
to 275 hp. The fluid-end has a 
through-flow, close clearance de- 
signand a sectionalized construc- 
tion which features exceptional 
maintenance economies. Drive 
can be by electric motor, steam 
engine, turbine or internal com- 
bustion engine. Request Data 
Sheet 64. 


Aldrich patented “"KOSMOS” Por- 
celain Plungers are famous for 
saving money. They increase 
plunger and packing life, reduce 
down-time, resist corrosion, de- 
crease friction and save power. 
Request Data Sheet 57-2. 
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> Price-Morrison, 31] East Eleventh 
Street, Austin, Texas, have a general 
contract covering construction of 174 
miles of 30-in. high pressure natural 
gas pipeline for Tennessee Gas Trans- 
mission Company in western Tennes- 
see and Kentucky. This is a joint ven- 
ture between Price Constructors, Inc., 
Bartlesville, Oklahoma (sponsor), and 
Morrison Construction Company, Inc., 
Austin, Texas. Work was approxi- 


mately 20 per cent completed as of | 


July 10. Spreads are located as fol- 
lows: 


Dickson, Tennessee: Jack Hodges, © 


superintendent; A. G. Goyne, office 
manager; Dick Rash, R-O-W fore- 
man; Red Wright, ditch foreman; 
Ralph Farrar, pipe foreman; Harry 
Ebers, welding foreman; Cowboy 
Tatom, dope foreman; Frank Cole- 
man, bending foreman; E. E. Wilker- 
son, lowering in foreman; Willie Sulli- 
van, clean-up foreman, and Jack W. 
Bradfield, crossing foreman. 
Franklin, Kentucky: R. L. McMil- 
lon, superintendent; E. J. Price, office 
manager; W. K. Stowell, R-O-W fore- 
man; John Dyer, ditch foreman; Rex 
Pickens, pipe foreman; Ab Campbell, 
welding foreman; Rip Vann, dope 
foreman; Ray Huston, bending fore- 
man; Leon Pharris, lowering in fore- 
man; G. B. Whitehead, clean-up fore- 
man, and J. L. Hodge, double-joint 


foreman. 


> Brown and Root, Inc., 4100 Clin- 
ton Drive, Houston, Texas, were 
awarded the contract by Pan Amer- 
ican Pipe Line Company to lay 80 
miles of 10-in. from Scurry County, 
Texas, through Mitchell, Sterling, 
Tom Green, and Irion counties. The 
contractor also will build an 800-hp 
compressor station north of Colorado 
City, Texas. 


> H. C. Price Company, Pipeline 
Divis‘on, Box 1111, Bartlesville, 
Oklahoma, is working on a general 
contract covering construction of 373 
miles of 26-in. high pressure natural 
gas pipe line for Tennessee Gas Trans- 
mission Company from the north bank 
of Ohio River east of Portsmouth, 
Ohio, northeastward to near Buffalo. 
New York. Work on initial section of 
nearly 220 miles through Ohio was 
approximately 85 per cent completed 
as of July 10. Work in Pennsylvania 
and New York began the latter part of 
July. The entire line is to be ready for 
operation by late fall. Spreads are lo- 
cated as follows: 

Carrollton, Ohio: G. A. Reutzel, su- 
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perintendent; W. E. Yount, office man- 
ager; J. A, Hairston, R-O-W foreman; 
L. J. Loncarich, ditch foreman; J. C. 
Anderson, bending foreman; H. C. 
Morrison, pipe foreman; K. N. Ad- 
kins, pipe foreman; R. W. Orr, weld- 
ing foreman; S. J. Wood, coating 
foreman; A. L, Bell, lowering in fore- 
man, and T. E. Walker, clean-up fore- 
man. 


Athens, Ohio: W. B. Williams, su- 


perintendent; P. O. Rutledge, office 
~-manager; R. H. Edwards, R-O-W fore- 
'man; K. K. Kelly, ditch foreman; Roy 


Stegall, bending foreman; J. I. Cobb, 
pipe foreman; C. F. Jones, welding 
foreman; Rube Owens, coating fore- 
man; A. D. Hamilton, lowering in 
foreman, and Fred Williams, clean-up 
foreman. 

Cambridge, Ohio: R. K. Shivel, su- 
perintendent; R. E. Burgess, office 
manager; J. D. White, R-O-W fore- 
man; W. H. Olrich, ditch foreman; 
J. H. Latham, bending foreman; C. E. 
Shivel, pipe foreman; R. L. Ezell, 
welding foreman; U. M. Beaver, low- 
ering in foreman; Sam Price, clean-up 
foreman, and Ray Drewell, crossing 
foreman. 

Jackson, Ohio: C. R. Ice, superin- 
tendent; G. A. Harvey, office manager; 
John E. Hamilton, R-O-W foreman; 
E. W. Whisenant, ditch foreman; 
Forest Loinette, bending foreman; 
Jack Smith, pipe foreman; L. O. Reut- 
zel, welding foreman; N. D. Adams, 
coating foreman; J. C. Rich, lowering 
in foreman, and FE. D. Worley, clean- 
up foreman. 


> Texas-Southern Contracting 
Company, 804 Dan Waggoner Build- 
ing, Fort Worth, Texas, has laid 10 
miles (July 24) of Transcontinental 
Gas Pipe Line Corporation’s line be- 
tween Deweyville and Porters, Texas, 
the section being 92 miles of 30-in. 
The field office and warehouse are at 
Liberty. Merle Tatom is spread man 
and Lee Price office manager. 

Equipment is being moved in to 
make underwater crossings of ihe 
Trinity River near Liberty and the 
Sabine River near Deweyville. The 
crews will work out of the Liberty of- 
fice. “Borger Red’ McMenamy will be 
spread man for one of the crossings, 
perhaps both. 

In Louisiana, 50 miles of 18 and 20- 
in. are being laid for Transcontinental 
near Eunice. The 20-in. has been com- 
pleted and laying of the 18-in. began 
July 24, The field office is at Crowley. 
Jimmy Reid is spread superintendent 
and Pat Rogan office manager. 
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> R. H. Fulton and Compan. Box 
1526, Lubbock, Texas, is abo::; half 
completed with the laying of 22.’ miles 
of 26-in. loops between Borger, ‘exas, 
and the Nebraska state line for North. 
ern Natural Gas Company. Th: field 
office has been at Ashland but » ill be 
moved to Greensburg and Minnea- 
polis, Kansas. For the same company, 
155 miles of 20-in. is being laid from 
Garden City to Bushton, Kansas. The 
work is in progress with the field office 
at Garden City. It will be moved to 
Jetmore, Kansas, however, 

Two spreads are at work for Trans. 
continental Gas Pipe Line Corpora. 
tion, installing 202 miles of 30-in, 
between Spartansburg, South Caro. 
lina, and Chatham, Virginia. One 
spread is working out of Winston 
Salem, North Carolina, and the other 
out of Danville, Virginia. This work is 
approximately 70 per cent completed. 

The company also has contracted to 
lay 184 miles of 26-in. in Mississippi, 
Tennessee, and Kentucky for Trunk- 
line Gas Supply Company. This work 
was scheduled to begin August 1. Be- 
ginning about September 1, 278 miles 
of 20-in. will be laid for Trunkline in 
the Rio Grande Valley area of Texas. 


> J. L. Cox and Son, Raytown. Mis- 
souri, (stringing contractors), are 
stringing 232 miles of 16, 18, and 24- 
in.. pipe for Sheehan Pipe Line Con- 
struction Company in Georgia, Ala- 
bama, and Mississippi. This is on the 
Southern Natural Gas Company line. 
Fred Osterman and Lionel Pugh are 
the foremen. 

For O. R. Burden Construction 
Company (Texas-Empire Pipe Line 
Company), 44 miles of 16-in. are be- 
ing strung between Wilmington, Illi- 
nois, and Dyer, Indiana. J. R. Lyerla 
is foreman. For Brown-Lite Company 
(Great Lakes Pipe Line Company). 
43 miles of 12-in. between Kansas City 
and Atchison, Kansas. Fred Osterman 
is foreman. 


> H. L. Gentry Construction Com- 
pany, 921 Michigan Avenue, Jackson, 
Michigan, has been awarded a con- 
tract by the Susquehanna Pipe Line 
Company to lay a products pipe line 
from Sun Oil Company’s Toledo, 
Ohio, refinery to Sarnia, Ontario, 
Canada. This line will be 125 miles 
long and of 8-in. diam. Construction 
was scheduled to begin August | and 
the line completed about December 1. 
The contractor is also laying | 
miles of 22-in. for Mid-Valley Pipeline 
Company between Mt. Washington 
and Hebron, Kentucky. 
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) Dunn Brothers, 801 Mercantile 

Securities Building, Dallas, Texas. 
(stringing contractors ), will string the 
415-mile, 24-in. line, known as the 
San Juan line, for El Paso Natural Gas 
Company. The gas company does its 
own construction work. The line will 
be from Fruitland, New Mexico, to a 
oint near Yucca, Arizona. 

Other jobs under way are as fol- 
lows: 

H. C. Price Company (Tennessee 
Gas Transmission Company), 400 
miles of 26-in. in Ohio, Pennsylvania. 
and New York. 

Conyes Construction Company 
(Montana-Dakota Utilities Company ) . 
340 miles of 12-in. in Wyoming and 
Montana. 

El Paso Natural Gas Company, 419 
miles of 30-in. in New Mexico, Texas, 
and Arizona. 

Britton Construction Company 
(Tennessee Gas Transmission Com- 
pany), 35 miles of 16-in. in Pennsyl- 
vania. 


> Williams Brothers Corporation, 
National Bank of Tulsa Building. 
Tulsa, Oklahoma, is laying the 340- 
mile, 16-in. section of Interprovincial 
Pipe Line Company’s system between 
Regina, Saskatchewan, and Gretna, 
Manitoba. Overall the Interprovincial 
system will extend from Edmonton, 
Alberta, to Superior, Wisconsin, from 
where the crude oil will be transported 
to Sarnia, Ontario, by lake tanker. 
The contractor has three spreads at 
work under the supervision of 
“Whitey” Martin, Clyde Gregory, and 
“Pee Wee” Petty. 

The Transcontinental Gas Pipe Line 
Corporation job is making good prog- 
ress. This consists of 86 miles of 30-in. 
between Danielsville, Georgia, and the 
Saluda River in South Carolina. 


> Midwestern Constructors, Inc., 
105 North Boulder Street, Tulsa, Okla- 
homa, has contracted to lay four 
schedules and install a river crossing 
for Texas Illinois Natural Gas Pipe- 
line Company. Schedule 1 will consist 


_of approximately 100 miles of 26-in. 


between LaGloria and Refugio, Texas, 
beginning September 1. Schedule 11 
will be 100 miles of 30-in. from the 
Mississippi River to Effingham, IIli- 
nois. This work is scheduled to begin 
about September 15. Schedule 12 will 
consis! of approximately 117 miles of 
30-in. between Effingham and Sibley, 
Illinois. This work will not be done 
until ‘n 1951, as will Schedule 13, 
which is 92 miles of 30-in. from Sibley 

Jcliet, Illinois. An underwater 


crossi::y will be made of the Illinois 
River ,ear Morris, Illinois. 


The contractor is now engaged in 
laying 43.4 miles of 26-in. between 








Palmyra, Nebraska, and Oakland, 
Iowa, for Northern Natural Gas Com- 
pany. R. C. Stanley is superintendent. 
The field office is at Glenwood, Iowa. 
When this section is completed, work 
will begin on 65.9 miles of 26-in. ex- 
tending northeastward from Oakland. 
Additions are being made to two of 
Northern Natural’s compressor sta- 
tions, at Palmyra and Beatrice, Ne- 
braska. Lyle S. DeWitt is superintend- 
ent at the former and J. A. Bard at the 
latter. Both are about 20 per cent com- 
pleted. 

For Southern California Gas Com- 
pany and Southern Counties Gas Com- 
pany of California, 83 miles of 30-in. 
are being laid near Riverside. This 
contract is a joint venture with John- 
son Western Gunite Company and 
L. E. Dixon Company of Los An- 
geles. The field office is at Riverside, 
and the work is about 70 per cent com- 
pleted. 

Except for the Hugoton loop, 69 
miles of 26-in. loop lines have been 
installed for Panhandle Eastern Pipe 
Line Company between Olpe and Hu- 
goton, Kansas. M. T. Wilhite is super- 
intendent, the spread working out of 
Liberal. 


> Trojan Construction Company, 
Box 4427, Oklahoma City, Oklahoma, 
is taking up 190 miles of 10-in. pipe 
that was formerly owned by Shell Pipe 
Line Corporation. The line extends 
eastward from Springfield, Missouri. 
Maurice W. Crawford is superintend- 
ent and Don Wilson office manager. 
Twenty-five miles had been taken up 
July 20. 


>» O. R. Burden Construction Cor- 
poration, Box 5216, Tulsa, Okla- 
homa, completed two jobs the middle 
of July, one for Mid-Valley and the 
other for Texas-Empire. The Mid- 
Valley Pipeline Company project was 
63 miles of 20-in. between Longview. 
Texas. and Dixie, Louisiana. ‘B. c. 
Hall was the spread man with E. E. 
Haworth manager of the field office, 
which was at Marshall, Texas. For 
Texas-Empire Pipe Line Company, 
43.5 miles of 16-in. was laid from Wil- 
mington, Illinois, to East Chicago, Illi- 
nois. O. P. Hiner was spread man, 
with the office at Chicago —_— 
Illinois. 


>» Reese Brothers Construction 
Company, Hugoton, Kansas, is in- 
stalling on an 85-mile gathering sys- 
tem for Northern Natural Gas Com- 
pany, working out of Garden City, 
Kansas. The pipe diameter is 4, 6, 8. 
and 12-in. Paul Reese is general su- 
perintendent, Edd Reese spread man. 
Gale Reese welding foreman, and Chet 
Beighle office manager. 
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> Mahoney Contracting Company, 
Hersee Building, Mt. Pleasant, Mich- 
igan, was scheduled to begin construc- 
tion August 1 of 186 miles of 26-in. 
between Tuscola and Joppa, Illinois, 
for Trunkline Gas Supply Company. 

Right-of-way clearing operations 
have started between St. Johns and 
Marion, Michigan. For Michigan Gas 
Storage Company, 84 miles of 22-in. 
will be laid between these two points. 

The 31 miles of 26-in. being laid 
from Wauseon, Ohio, to Monroe, 
Michigan, for Panhandle Eastern Pipe 
Line Company was 50 per cent com- 
pleted July 24. River crossing work at 
Grand Haven, Michigan, for “National 
Utilities Corporation was being com- 
pleted. 

The 120-mile section of Mid-Valley 
Pipeline Company's system between 
the Ohio River and Lima, Ohio, has 


now been finished. 


>» Holdren Construction Company, 
P.O. Box 417, Mount Vernon, Illinois, 
is installing a city distribution system 
for Illinois Power Company at Colum- 
bia, Illinois. The system will consist of 
12,000 ft of 4-in., 30,000 ft of 2-in.. 
and 16,000 ft of 114-in. 


>» Associated Pipe Line Contrac- 
tors, Inc., 3272 Westheimer, Hous- 
ton, Texas, is laying 84 miles of 18-in. 
for Portland Pipe Line Corporation 
as a part of the system that will paral- 
lel an existing 12-in. line. The section 
is between Gorham, New Hampshire, 
and the Canadian border. Lacy Walker 
is spread superintendent. 

This contractor is also laying 75 
miles of 30-in. pipe for Transconti- 
nental Gas Pipe Line Corporation 
from Rockville, Maryland, to Cona- 
wingo, Pennsylvania. The field office 
is at Towson, Maryland. 

For Mid-Valley Pipeline Company, 
111 miles of 22-in. crude oil line are 
being laid from Mayersville to Holly 
Springs, Mississippi. 


> Anderson Brothers Construction 
Company, 707 North Drennan Street. 
Houston, Texas, will lay 397 miles of 
the Trunkline Gas Supply Company 
system. Section B, on the main line, 
consists of 180 miles of 26-in. between 
Darnell, Louisiana, and Senatobia, 
Mississippi, Sections G and H are late- 
rals and consist of 217 miles of 24-in. 
from Longville. Louisiana, to Altair, 
Texas. 

Between Gretna, Manitoba, and 
Superior, Wisconsin, 360 miles of 18- 
in. are being laid for the Lakehead 
Pipe Line Company, associate of In- 
terprovincial Pipe Line Company. 

For Transcontinental Gas Pipe Line 
Corporation, 82 miles of 30-in. are be- 
ing laid between Eunice, Louisiana, 
and a point near Deweyville. Texas. 
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> Latex Construction Company, 
2707 Ferndale Place, Houston, Texas, 
has the following construction work 
under contract: 

For Tennessee Gas Transmission 
Company, 101 miles of 30-in. gas 
line. Sixty-eight miles of this work is 
from the vicinity of West Monroe, 
Louisiana, to Natchitoches, Louisiana. 
W. H. Hayes is superintendent; M. L. 
Thompson, assistant superintendent; 
J. C. Strickler and J. B. Stoddard, of- 
fice; headquarters, Jonesboro. 

For Tennessee Gas Transmission 
Company, 71 miles of 16-in. and 12-in. 
gas line, from Kinder, to Grand 
Chenier, Louisiana. F. A. Silar, su- 
perintendent; C. V. Oliver, office man- 
ager; headquarters, Kinder, Louisi- 
ana. The first 25 miles of this job, 
which is 16-in., has been completed. 
This spread began on the 12-in. with 
headquarters at Lake Charles, Louis- 
iana, July 1. Another spread also 
started on the 12-in. section in the 
marsh July 1. The superintendent of 
the second spread is H. L. Leake; of- 
fice manager, S. B. Harrison; head- 
quarters, Lake Charles, Louisiana. 

For Transcontinental Gas Pipe Line 
Corporation in South Louisiana, 85 
miles of 4-in. to 14-in. gas gathering 
system. One spread has J. B. Latham 
as superintendent; W. M. Keller, of- 
fice manager. Headquarters are at 
Jennings, Louisiana. The second 
spread has F. A. Silar as superintend- 
ent; C. V. Oliver, office manager; 
headquarters, Abbeville, Louisiana. 
The third spread is working out of 
Pecan Island, Louisiana, with J. A. 
Cantrell as superintendent and A. E. 
Stremmel, office manager. 

For Tennessee Gas Transmission 
Company, 95 miles of 20-in. gas line, 
from Natchitoches, to Kinder, Louisi- 
ana. F. A. Silar is superintendent; C. 
V. Oliver, office manager; headquar- 
ters, Kinder, Louisiana. 

For Tennessee Gas Transmission, 
105 miles of 16-in. gas line, from Kin- 
der, east to Bayou Sale, Louisiana. 

Installation of one 16-in. temporary 
line on the Greenville, Missisippi 
River Bridge and the removal of one 

8-in. line for Tennessee Gas Trans- 

mission Company. H. E. Murphy, su- 
perintendent; J. H. Mabry, office man- 
ager; headquarters, Lake Village, 
\rkansas, Work in progress. 


> Eastern Construction Company, 
1801 Mercantile Bank Building, Dal- 
las. Texas, which completed its 155- 
mile section for Mid-Valley Pipeline 
Company the early part of July, 59 
days ahead of schedule, will now take 
on an additional 20 or 25 miles in 
Kentucky. Fred Byers is general su- 
perintendent and J. W. Arthur is man- 
aging the field office. 
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> Oklahoma Contracting Corpora- 
tion, 1210 Mercantile Bank Building, 
Dallas, Texas, has completed 28 miles 
of the 85 miles of 18-in. it is laying 
for the Portland Pipe Line Company 
between Portland, Maine, and Gor- 
ham, New Hampshire (July 25). The 
field office has been moved from West- 
brook to Norway, Maine. H. A. Wylie 
is superintendent and Lisle W. Cham- 
bers paymaster. 

The 23 miles of 30-in. being laid for 
Transcontinental Gas Pipe Line Cor- 
poration between Edgewater and Eliz- 
abeth, New Jersey, is still in progress. 
The field office is at Harrison, New 
Jersey, with Pete Thurman superin- 
tendent and Joe Freeman paymaster. 

The middle of August or first of 
September work is to begin on 80 
miles of 26-in, for Transcontinental, 
to be laid from Refugio, Texas, south. 
The spread will be in charge of “Pan- 
ama” Shiflett, who is now supervis- 
ing work on 30 miles of 30-in. near 
Wharton, Texas, for Tennessee Gas 
Transmission Company. The Trans- 
continental job will begin as soon as 
the Tennessee work is completed. 

In Mississippi, 91 miles of 30-in. 
are being laid for Tennessee Gas from 
Sunflower County to Marshall County. 
The field office is now at Batesville. 
Raymond Law is superintendent and 
Gene Gohring paymaster. 


> Canadian Bechtel, Ltd., and Fred 
Mannix and Company, Ltd., Cal- 
gary, Alberta, Canada, as a joint ven- 
ture, are working three spreads on In- 
terprovincial Pipe Line Company’s 
crude oil system between Edmonton, 
Alberta, and Superior, Wisconsin. The 
two companies are laying 441 miles of 
20-in. from Edmonton to Regina. 
Overall length of the system is 1150 
miles. The project office is in Room 
416, Northern Hardware Building, 
Edmonton. E. W. Davis is project 
manager and Ralph Hamilton assist- 
ant project manager. 


> Ray L. Smith and Son, Inc., El 
Dorado, Kansas, are clearing the 
right-of-way to lay 104 miles of 18-in. 
pipe between Stanardsville and Rich- 
mond, Virginia, for Commonwealth 
Natural Gas Corporation. Don C. 
Smith will have charge of Spread No. 
1 working out of Orange, Virginia. 
Phone No. 6001. Wm. G. (Bill) Frost 
will have charge of Spread No. 2 
working out of Richmond. The ware- 
house is at 5606 West Broad Street on 
Highway 250. Ray Leigh Smith will 
be general superintendent. 

In addition to the above, the con- 
tractor will lay 84 miles of 12-in., 20 
miles of 8-in., and various laterals be- 
tween Richmond and Newport News 
for Commonwealth Natural. 





> Smith Contracting Corpor :ion, 
1410 Fort Worth National Bank Suild. 
ing, Fort Worth, Texas, experis to 
complete Section 10 of Tran:conti. 
nental Gas Pipe Line Corporziion’s 
system the first week in Augus!. The 
field office is at Appomattox, Peiinsyl- 
vania, with Jack Landers spread gu. 
perintendent and Ben Mapes office 
manager. Work is progressing 01: Sec. 
tion 11. The two sections tota! 196 
miles of 30-in, and extend from Chat. 
ham, Virginia, to the Potomac [tiver, 
The Section 11 field office is ai Char. 
lottesville, Virginia, where C. C. Craig 
is spread superintendent and H. Jj. Mc- 
Adams office manager. 

The company has contracted to lay 
108 miles of 16-in. for Texas astern 
Transmission Corporation between 
Baytown and Provident, Texas. The 
start of this job is still awaiting the 
arrival of pipe. 


> Parkhill Truck Company, P.O. 
Box 1856, Tulsa, Oklahoma, (string. 
ing contractor), is now working on 
contracts as follows: 

Lakehead Pipe Line Company (An- 
derson Brothers Construction Com- 
pany, general contractor), 340 miles 
of 18-in. between Nechi, North Da- 
kota, and Superior, Wisconsin. 

Transcontinental Gas Pipe Line 
Corporation (Smith Contracting Cor- 
poration), 196 miles of 30-in. from 
the South Carolina border, to the Po- 
tomac River. 

Mid-Valley Pipeline Company (Brit- 
ton Construction Company), 108 
miles of 22-in. between Russellville 
and Elizabethtown, Kentucky. 

Salt Lake Pipe Line Company 
(Morrison-Knudsen Company, Macco 
Corporation, Bechtel Corporation), 
120 miles of 8-in., Boise, Idaho, to 
Baker, Oregon. 

Salt Lake Pipe Line Company (Pa- 
cific Pipeline and Engineers, Inc.), 
120 miles of 6 and 8-in., Baker, Ore- 
gon, to Pasco, Washington. 

Montana Power Company (Deaton 
and Sons, Inc.), 104 miles of 12-in., 
Bozeman to Butte, Montana. 

Northern Natural Gas Company 
(Midwestern Constructors, Inc.). 109 
miles of 26-in., Oakland to Holmes. 
Iowa, 

Northern Natural Gas Company 
(R. B. Potashnick Company), 112 
miles of 26-in., Holmes, Iowa, to Farm- 
ington, Minnesota. 

Panhandle Eastern Pipe Line Com- 
pany (Anderson Brothers Construc- 
tion Company), 75 miles of 26 and 
30-in. loop lines between Houstonia, 
Missouri, and Edgerton, Ohio. __ 

Panhandle Eastern Pipe Line 
Company (Midwestern Constructors, 
Inc.,) 68 miles of 26-in. loop lines be- 
tween Hugoton and Olpe, Kansas. 
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Price Rise Noted 
Throughout Nation 


Prices for heavy fuel oil, premium 
gasolines and high quality crude have 
heen raised in most parts of the coun- 
try in the past few weeks. The Texas 
Company raised its tankwagon price 
of regular and premium grade gaso- 
line 1,-cent a gallon, in all Texas mar- 
ket areas east of the Pecos River, mak- 
ing the second advance of the year for 
gasoline prices in Texas. New prices 
are 1914 cents a gallon for regular 
and 2114 cents for premium. 

Esso Standard Oil raised its whole- 
sale gasoline prices to service stations 
by amounts ranging from 0.2-cent a 
gallon to 14-cent from Maine to Lou- 
isiana. This increase follows a 14 cent 
a gallon hike by Socony Vacuum Oil 
in New York and New England last 
month. Esso spokesmen stated its re- 
fineries are operating at capacity and 
cannot buy enough high quality gaso- 
line for its needs at the present price 
levels on an economics basis. 

Gulf Oil Corporation followed 
Texaco’s lead in Texas, raising its 
wholesale gasoline prices. Gulf’s in- 
crease affected all grades. Premier Oil 


‘Refining Company in Fort Worth 


posted a 14-cent advance, explaining 
that the increase was limited because 
of the lower octane rating of its gaso- 
line. 

The Joseph Seep purchasing agency 
of the South Penn Oil Company has 
announced that prices of Pennsylvania 
crude oil were raised 14 cents a barrel. 
George J. Hanks, president of South 
Penn Oil, said the demand by refiners 
for increased supplies of crude oil has 
steadily continued during the past 
month, resulting in a depletion of 
available stocks and has created “ex- 
tremely tight supply position.” 

Out on the West Coast, Union Oil 
Company of California has announced 
an increase in the price of heavy fuel 
oil from $1.40 per barrel to $1.60 per 
-harrel in Los Angeles. 


Plans New Building 


California Research and Develop- 
ment Company is planning to con- 
struct a steel frame building near Liv- 
ermore, California. A subsidiary of 
California Research Corporation, this 
company was formed to direct a new 
research project for the U. S. Atomic 
Energy Commission at the site of the 
former Naval Air Station near Liver- 
more, 

Dinwiddie Construction Company 
of San Francisco has been announced 
as low bidder for construction of the 


buildiy <, 


Demand Up 9.1 Per Cent 
For First Four Months 


Total demand for all oils in the first 
four months of 1950 was up 9.1 per 
cent from the corresponding 1949 
period according to Bureau of Mines 
figures. This rise is significant due to 
the fact that the figures were taken 
before the war in Korea was begun. 

The overall demand amounted to 
802,484,000 bbl. Domestic demand 
for the four principal refined products 
amounted to 683,896,000 bbl, an in- 
crease of 11.4 per cent from the like 
1949 period. Gasoline demand at 289,- 
361,000 bbl was up 29,947,000 or 11.1 
per cent from the first four months in 
1949. Domestic demand for kerosine 
totaled 46,629,000 bbl, a gain of 6,- 
599,000 or 16.3 per cent. 


Light fuel oil demand rose some 
17.7 per cent, amounting to 154,300,- 
000 bbl, the bureau reported, and 
domestic heavy fuel oil demand was 
up 12.2 per cent from the year earlier 
period. Demand for heavy fuel oil 
amounted to 193,606,000 bbl. 


Caltex - U.K. Agree 
On Sterling Oil 


Caltex has successfully concluded 
negotiations in London with the 
British Government under which Cal- 
tex oil refined at Bahrein from both 
Aramco and Bahrein crude oil for dis- 
tribution only in the sterling area now 
qualifies as sterling oil. 


Agreement has been reached with 
the British Government on a reduction 
of dollar cost elements of Caltex oil 
sold by Caltex (U.K.) Ltd. This agree- 
ment was facilitated partly by an ar- 
rangement under which Aramco can 








now accept substantial payments from 
Caltex (U.K.) Ltd. in sterling, and 
can use such sterling in current opera- 
tions, and partly by Caltex using its 
sterling crude oil, which it produces 
at Bahrein, in mixture with the 
Aramco crude refined for Caltex 
(U.K.) Ltd. at Bahrein, and by the 
conversion of tanker freight to a ster- 
ling basis. 

It was stated that this is an indivi- 
dual agreement between Caltex as a 
company and the British Government 
and it does not affect any discussions 
between the U.S. and British Govern- 
ments on the sterling/dollar oil prob- 
lem. 


Britian Halts Oil Flow 
To Communist China 


Reversing its earlier stand in the 
matter of shipping oil to Communist 
China, the British Government has in- 
structed its marketing companies in 
the Far East to halt all sale of oil to 
that part of China held by the Reds. 

The British foreign office formerly 
had refused a request that it follow 
the two American companies market- 
ing in the Far East, Standard-Vacuum 
Oil Company, and the California- 
Texas Oil Company, Ltd., which 
halted petroleum shipments into Com- 
munist territory at the request of the 
State Department. The Shell organi- 
zation had continued normal sales, 
while discontinuing sales of aviation 
gasoline. 

With the Korean coast under block- 
ade, the objective is to cut off the flow 
of petroleum to sources from which 
the Chinese Communists might obtain 
it and trans-ship it to their North 
Korean fellow Communists. 


Receives Honorary Citation. D. W. McKay, right, recently received the 
annual citation from the Natural Gasoline Supply Men's Association of Tulsa, 
Oklahoma for his years of service to the natural gasoline industry. Better known 
as ‘‘Mac,"’ McKay has been a field representative for The Cooper-Bessemer Cor- 
poration for many years. James E. Pew, president, NGA, center, makes the 
presentation as William Lowe, secretary of the association right, looks on. 
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NEWS 


Steel Demand Increases 


Russell B. Brown (IPAA counsel) 
has told the president that domestic 
producers will require at least 2,842,- 
200 tons of steel, at a yearly rate, to 
continue the current drilling averages 
of 140,000,000 ft and 40,000 wells an- 
nually. Oil country tubular goods will 
take 1,568,000 tons; line pipe, 407,- 
500 tons; and all other steel, such as 
bars, plates, and sheets, 866,700 tons. 

Brown also stated that these figures 
do not include steel requirements for 
natural gasoline and pressure main- 
tenance plants, which now supply 
about 470,000 bbl per day of petro- 
leum liquids in addition to crude oil, 
nor do they cover steel needed for oil 
transportation, refining, and distribu- 
tion. He warned that increased oil de- 
mands will require even more steel 
than the above estimated figures. 


Plan Oil Show 


A three day oil show over the Labor 
Day weekend, September 2, 3, and 4, 
is planned for the big midwest field of 
which Grayville, Illinois is the approx- 
imate center. 

The event is being promoted under 
the name of the Tri-State Oil Show, 
and the slogan, “Oil speeds modern 
activities,” and oil men from the three 
states of Illinois, Indiana, and Ken- 
tucky will participate. General chair- 
man of the show is C. E. Curry, district 
superintendent for Sohio. 


Back on MER Basis 


All Texas oil fields except five in 
the Scurry County area are back on 
a “maximum efficient rating” produc- 
ing basis this month. This basis was 
abandoned last March, after the war 
and post-war demands had been met. 

Texas is producing 107,523 bbl 
more crude oil this month than last, 
bringing the quota to 2,580,328 bbl 
daily, almost 650,000 above last 
March. To meet MER East Texas 
fields will remain on a 19-day schedule 
averaging 277,520 bbl daily; other 
fields will be put on a 21-day basis 
with the exception of the Scurry Coun- 
ty fields already mentioned. 


Most operators at the Texas Rail- 
road Commission’s meeting this 
month agreed that the nation should 
increase its stock as a safety measure. 
Some operators expressed the belief, 
however, that increased demands due 
to the Korean war have not yet ma- 
terialized. 


Changes Company Name 


The Husky Refining Company has 
been merged with the newly formed 
Husky Oil Company. This will give 
the company a name indicating its 
operations as those of a fully inte- 
grated oil company, according to 
Glenn E. Neilson, president. Company 
officials were unchanged, with two 
new directors being added. 


The company’s Canadian subsidi- 
ary, Husky Oil and Refining Ltd., is 
not affected by the merger. 


a ey Oe) 
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lab are Dewey McDonald, Douglas Phillips, and Paul Howe of The Texas Com- 
pany’s Beacon, New York laboratories. Personnel of the two U. S. army reserve 
units at Beacon have just completed two weeks working in the laboratory, which 
is making a tour of army depots and oil companies from coast to coast. 
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Quaker State Acquires 
New Petroleum Properties 


Acquisition by Quaker Stai: Qj] 
Refining Corporation of certain } tro. 
leum properties at Titusville, Pe: syl- 
vania from the Cities Service Oil ‘om. 
pany (Pennsylvania) was joint! an. 
nounced by the two companies. 

H. E. Brandli, vice presideni and 
general manager of Cities Servi: - Oil 
pointed out that the sale does ni af. 
fect the company’s marketing © «(lets 
in western Pennsylvania. 


Sunray Purchases 
Gathering Systems 


The purchase of two auxiliary 
crude oil pipe line gathering systems 
in south central Oklahoma has been 
announced by Sunray Oil Corpora- 
tion’s refining division. 

Fifteen miles of 2-in. to 4-in. pipe 
lines in the Cruce, Northwest Cruce, 
Doyle, Southeast Doyle, West Doyle, 
and Gann pools of Stephens County, 
Oklahoma, have been purchased from 
the Interstate Oil Pipe Line Company. 
This new gathering system, currently 
handling some 800 bbl of high gravity 
sweet crude daily, has been connected 
into Sunray’s present crude pipe line 
system east of Duncan, Oklahoma, 
where the company’s high octane gaso- 
line catalytic cracking refinery is lo- 
cated. 

The second new Sunray line pur- 
chased from the Service Pipe Line 
Company consists of approximately 
30 miles of 2-in. to 6-in. pipe for the 
delivery of some 600 bbl per day of 
crude oil through the company’s sys- 
tem serving its Allen, Oklahoma re- 
finery. This gathering system is in 
Seminole and Hughes counties, serv- 
ing the Allen, Hawkins, Sasakwa 
townsites, East Sasakwa and Wofford 
pools. 


Chemical Economics Service 


Stanford Research Institute is 
launching a new type of information 
service with its Chemical Economics 
Handbook, plans for which have been 
announced to business and industrial 
leaders. 

Designed for the special interest of 
executives and others planning com- 
pany economic policies, the Handbook 
service is encyclopedic and will cover 
the field of chemical economics broadly 
and many aspects in detail. The Insti- 
tute’s Department of Business and In- 
dustrial Economics will furnish sub- 
scribers data sheets containing grap 
of special chemical economic relation- 
ships covering consumption and pro- 
duction data for a wide variety of 
chemical products. 
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Gas Industry Plans 
Expansion Program 


The gas utility industry will spend 
about $3,140,000,000 in the construc- 
tion of new and expanded facilities in 
the five-year period 1950-54, accord- 
ing to a survey completed by the Bu- 
reau of Statistics, American Gas Asso- 
ciation. Approximately $2.75 billion 
of the $3.14 billion total will be speni 
by the natural gas industry, it is esti- 
mated, and $388 million by other 
branches of the industry. 

Gross construction expenditures of 
$6.10 billion either have been made or 
are planned for the 10-year period, 
1945-54. The enormity of this expan- 
sion program is indicated by the fact 
that the $6.10 billion, 10-year con- 
struction estimate actually exceeds the 
value of total gas utility plant of ap- 
proximately $5 billion in 1945. 

During the first five years of the 
post-war construction activity, 1944- 
1949, the gas utility industry spent 
$2.96 billion for new facilities, includ- 
ing the $143 million spent for the pur- 
chase of the Big Inch and the Little 
Big Inch lines. Beginning at a mod- 
erate rate this construction program 
continued to accelerate to reach an all- 
time high in 1949 when $959.2 million 
were spent for facilities. 

Construction expenditures during 
1950, according to AGA estimates, 
may run more than a billion dollars 
for the first time in history. 


Increased Imports Hurt 
Producers, State IPAA 


Increased imports of residual fuel 
oil since 1948 has influenced a 58 per 
cent drop in average daily income of 
domestic producers of heavy gravity 
crude oil in six typical U. S. fields, 
according to a report published by the 
Independent Petroleum Association of 
America. 

The report, prepared by Minor S. 
Jameson, Jr., petroleum economist, 
shows that average production in 6 
widely scattered heavy crude fields has 
been curtailed from 124,108 bbl daily 


~ In 1948 to 64,169 bbl a day in the 


first quarter of 1950, Areas included 
in the analysis are the Hawkins and 
Taleo fields in Texas, Baxterville and 
East Heidelberg fields in Mississippi, 
Oregon Basin field, Wyoming, and 
Kern River field in California. 


Publishes Booklet 


The Petroleum Educational Insti- 
tute, |.os Angeles, California has pub- 
lishe: a booklet titled “When to 
Drain.” based on the colored sound 
filmstrip of the same name. Copies 
of the fully illustrated booklet are 
avail sle from the Institute at $1.50 
per py; for less in quantities. 


Bureau of Mines Plans Radiochemical: Laboratory 
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With the completion this fall of a 
new radiochemical laboratory at the 
Bartlesville, Oklahoma, Petroleum Ex- 
periment Station of the Bureau of 
Mines, U. S. Department of the Inte- 
rior, technologists at the station will 
be able to use radioisotopes in attack- 
ing many problems connected with the 
production and refining of petroleum, 
Secretary of the Interior Oscar L. 
Chapman has announced. 

The laboratory, expected to be 
ready in September, is designed for 


new B of M laboratory 


Re a es 


Architect's drawing of 
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the use of radioisotopes as tracers in 
various investigations in the second- 
ary recovery of petroleum by water 
flooding and the injection of gas and 
air. The first application will be in 
using tracers, both radioactive and 
stable, in waters used for subsurface 
injection water-flooding. With the 
availability of tracers that can be in- 
troduced at input wells and detected 
at producing wells, data that have 
been unobtainable in the past will be 
provided. 








Program Plans for Third World Petroleum Congress 


The Third World Petroleum Con- 
gress will be held at The Hague-Sche- 
veningen, Netherlands, from May 28 
to June 6, 1951, according to advices 
received. The representative of the So- 
ciety of Automotive Engineers, USA, 
is Earl Bartholomew, manager of 
Ethyl Corporation’s Detroit, Michi- 
gan, research laboratories. 

The Congress will present papers 
on, and discuss the following wide 
range of subjects: Geology, geophys- 
ics; drilling and production; physical 
operations in oil processing; oil proc- 
esses involving chemical conversions; 
production of chemicals from petro- 
leum; their properties and applica- 
tions; measurement and control; an- 
alysis and testing; utilization of oil 
products; construction of equipment, 
materials, corrosion; transport, stor- 
age and distribution, and economics, 
statistics, documentation. 

The Netherlands Organizing Com- 
mittee is making strong efforts to ob- 
tain as many papers as possible from 
the USA; all papers and discussion 
will be published in the Proceedings 
of the Congress. Titles of papers to be 
written for the Congress should be 
sent either to Earl Bartholomew, mem- 
ber of the USA National Committee 
and SAE Representative, Ethyl Cor- 


THE P-TROLEUM ENGINEER, August, 1950 





poration, 1600 West Eight-Mile Road, 
Ferndale 20, Detroit, Michigan, or di- 
rect to Mr. Zwartsenberg, Secretary of 
the Third World Petroleum Congress, 
30 Carel van Bylandtlaan Den Hague, 
Holland. Closing date for receipt of 
manuscripts has been set at Septem- 
ber 1, 1950. Because of the shortness 
of time, authors are requested to ob- 
tain clearances from military authori- 
ties on any data disclosed which may 
affect the national security. 


Wilson Address Published 


The pertinent and highly informa- 
tive address of Robert E. Wilson, 
chairman of the board of directors, 
Standard Oil Company (Indiana), 
which was given before the National 
Petroleum Association, has been pub- 
lished in booklet form by the NPA for 
distribution. 

Under the title “Oil Competition in 
the Midwest” Wilson reviewed the 
history of the development of compe- 
tition in the petroleum industry since 
the dissolution of the old Standard 
Oil Company in 1911. His address was 
an eye-opener to those inside and out- 
side the oil industry who have had the 
idea that the oil business is monopo- 
listic in character, 
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PLENTY OF STRENGTH to lift the heaviest loads 
with this Tiger Brand 6 x 19, 1%” line with wire 
core. This type of line has high resistance to 
crushing and gives extremely long service. 


FASTER ROUND TRIPS are possible with smooth 
running Tiger Brand Preformed Lines strung 
with only 8 lines in the blocks instead of 12. 
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000 THE" LABONA DHADR 


—new off-shore drilling barge— 











@ The “Laguna Madre” is one of the most modern 
drilling barges in existence today. It was specially 
designed for the rugged service in the Gulf of Mex- 
ico. It is now drilling in the Black Bay area about 
20 miles southeast of New Orleans. 


Because of the long, slow trip out by boat, every- 
thing on the “Laguna Madre” was chosen for its 
ability to stand up in service. That’s why they 
selected American Tiger Brand Preformed Wire 
Lines. From previous experience, the contractor 
knew that Tiger Brand stood at the top of the list 
for performance. 


The Rotary Drilling Line is 2500 feet of 114” dia- 
meter 6 x 19 Monitor Improved Plow Steel with 
wire core. This has been in operation since Jan- 
uary 14, 1950 and has given excellent service. They 


keep a careful check for signs of wear and cut off THE “LAGUNA MADRE” Drilling Barge, owned by 
Brewster-Bartle, Drilling Contractors. One of the 
finest rigs on the Gulf Coast—equipped with American 


At the proper time, the line is reversed and the a a ne oa 


process repeated. Many thousand ton-miles of serv- SEND FOR THESE BOOKLETS! 
ice are added by this kind of care. ' 
American Steel & Wire Company 


Rockefeller Building, Dept. T-80 
Cleveland 13, Ohio. 


Please send me 


(0 Valuable Facts about the Use and Care of Wire Rope 
(J American Tiger Brand Wire Lines for the Oil Industry 


a section of line occasionally to distribute the wear. 


Our booklet, ‘““Valuable Facts about the Use and 
Care of Wire Rope,” contains many other sugges- 
tions that will add appreciably to line life. Send 
the coupon for a copy. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
Company 


Address 


AMERICAN TIGER BRAND WIRE ROPE 
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Personals 


» Arnold Hofland, formerly general 
manager of Deutsche Shell A. G. has 
been appointed to take charge of 
European Area Management at the 
Shell head office at St. Helen’s Court, 
London, in place of F. A. C. Guepin, 
who was recently appointed a director. 
In 1946 Hofland became oil advisor to 
the Allied Military Government in the 
British Zone of Occupation in Ger- 
many, at that time representing the 
interests of Shell in that country. He 
was appointed oil advisor to the Allied 
Military Government, and general 
manager of Deutsche Shell AG on 
January 1, 1948, a post he held until 
his new appointment in London. 


> E. P. Luongo, medical director of 
the General Petroleum Corporation, 
Los Angeles, has been elected to the 
presidency of the Western Association 
of Industrial Physicians and Surgeons. 
A vice president of the Association 
last year, Dr. Luongo has also pre- 
viously served as a director of the 
organization. 


> D. W. Sims was recently named 
manager of Continental Oil Com- 
pany’s motor transportation division, 
succeeding W. L. Kygar, who was 
recently elected president of Conti- 
nental Pipe Line Company. 

John Kelly, formerly transporta- 
tion engineer, has been promoted to 
assistant manager. 

Sims, who has been with Conti- 
nental for more than 20 years, was 
formerly assistant manager of the 
company’s pipe line department, and 
prior to that was superintendent of 
Continental’s telephone and telegraph 
division. He is a graduate of Oklahoma 
A. & M. College. 

Kelly has been Continental since 
1946, serving in the company’s pro- 
duction department at Hobbs, New 
Mexico, and Big Spring, Texas, 1949. 
A graduate of the University of Pitts- 
burgh, he joined the motor transpor- 
tation division in 1949, 


> Rear Admiral Thomas J. Kelly, 
U. S. Navy (Retired), has joined the 
Socony-Vacuum Oil Company, Inc., 
as an assistant to the chairman of the 
board. Admiral Kelly retired from the 
Navy after 33 years’ service, which in- 
cluded two wars and considerable ac- 
tive combat duty. 


During the Okinawa and Japanese 
campaigns, he commanded the Cruiser 
“Springfield” and was twice deco- 
rated for valor. He recently completed 
four years’ duty in the office of the 
Chief of Naval Operations and has 
served on Joint Staff Committees. 
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Petroleum Motor Transport Association of Oklahoma Officials. 
Recently elected officials of the Petroleum Motor Transport Association of Okla- 
home for 1950-51 are: Seated, R. C. Hopper, Skelly Oil Company, first vice 
president; H. E. Thompson, Stanolind Oil and Gas Company, president; Ken 
H. Miller, Service Pipe Line Company, secretary-treasurer. Standing, C. E. Jack- 
son, Mid-Continent Petroleum Corporation, director; H. J. Chambers, Okla- 
homa Natural Gas Company, director; J. W. Rayborn, Tide Water Associated 
Oil Company, director; W. H. Esser, Shell Oil Company, director; Harvey L. 
Bryant, Pure Oil, director. The association is composed of representatives from 
29 oil and gas producing companies whose vehicles they supervise. 


> L. D. Jurs, vice president, Tide 
Water Associated Oil Company, has 
retired after completing more than 39 
years with the company. He will re- 
main as a member of the company’s 
board of directors. 

Jurs began work with Tide Water 
Associated as a draftsman in the engi- 
neering department in March, 1911. 
In 1912, he was*appointed chief engi- 
neer, and it was during this period 
that many important projects were 
carried on in the company’s expansion 
program. 

Jurs was elected a vice president of 
Associated Oil Company in 1927, and 
December, 1936, was elected a vice 
president and a member of the board 
of directors of Tide Water Associated 
Oil Company. 


» C. Girard Davidson, assistant sec- 
retary of the Department of Interior, 
has been appointed head of all the 
Department’s oil activities. These will 
include the Oil and Gas Division, the 
Division of Geography, the Bureau of 
Mines, and The Geological Survey. 
Davidson is chiefly known as a 
member of the extreme liberal wing 
of the Administration. Several years 
ago he recommended that the govern- 
ment construct and operate steel 
plants, if necessary, to force an expan- 
sion of the industry. He recently spon- 


sored an attempt to revise the Federal 
leasing regulations so that competitive 
bidding would be required for all 
leases on the same geological structure 
after the initial discovery of oil. The 
proposal was dropped by the Depart- 
ment, . 


> Prentice F. Brown, Honolulu Oil 
Corporation, formerly in immediate 
charge of the company’s operations in 
Texas, has resigned as vice president 
and director of the company. He has 
been associated with Honolulu Oil for 
23 years. 


> P. M. McLaughlin, a member of 
the Arkansas Oil and Gas Commission 
staff, was recently appointed acting 
director of Conservation. Lester A. 
Danforth, director of conservation 
for the past 4 years, has resigned to 
enter private business in Tulsa, Okla- 
homa. 

> Ihsan R. Berent has resigned after 
six years with the Institute of Mineral 
Research, Ankara, Turkey. His resig- 
nation was accepted by the govern- 
ment. 

> L. L. Jupe was recently named 
manager of personnel and industrial 
relations for the Montreal division, 
Shell and Oil Company of Canada, 
Ltd. He is succeeded as manager of 
the departments in the companys 
Montreal refinery by H. P. Dufresne. 
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(EW ADVANTAGES. 
GK MIXERS 


hieved with Chrysler Industrial Engines 
and Chrysler gy Fluid Drive 







































Reverse rotation of the drum without throwing 
damaging shocks and impacts into the trans- 
mission, engine and other parts of the machine! 


No shear pins to replace! Smoother operation! 
Lower maintenance costs! Longer life! These are 


la- only a few of the advantages Chrysler Industrial 
ice Engines with gyrol Fluid Drive have brought to 
en operation of truck mixers. 

=k- 


In addition, Chrysler Fluid Coupling prevents 
engine stalling, reduces clutch wear, eliminates 
L jolts and gear rattle, simplifies starting from 
standstill with excessive load, gives gradual oil- 





smooth acceleration—opens a whole new field of ; wihicw ei viranuasing 
improved operation for gasoline-powered equip- Five years ago, a Rex Moto-Mixer equipped 
ment. See your Chrysler Industrial Engine Dealer ie Tape Tame Sages one ene 
ral : y y . us a ng Fluid Drive was placed in operation by the 
sve or write us. Industrial Engine Division, Chrysler Tews Lime and Cement Company of Milwau- 
all Corporation, Detroit 31, Michigan. kee. The unit has been operated continuously 
won —— _—e , , ever since, with no down 
rhe rysler gyrol Fluid Drive Now Available time for engine or trans- 
For Truck Mixers From These Manufacturers mission repair. Other than 
art minor adjustment of car- 
Blaw-Knox Division Jaeger Machine buretor, no servicing has 
Oil of Blaw-Knox Company Company been needed. 
ate Chain Belt Company T. L. Smith Company 
in 
ent 
has wie 
for 
of . - |; ; 
ton Chrysler gyrol Fivid Drive is built 
ing integral with Chrysler Industrial 
A. Engines. Its cost is only a few dol- 
ion lars more than the conventional 


flywheel which it replaces. 











R. S. Tulin 


> R.S. Tulin, manager of the natural 
gas and gasoline department, Shell Oil 
Company has been elected president 
of the California Natural Gasoline 
Association at the annual meeting of 
the board of directors held in Los An- 
geles recently. 

George C. McLaren, general su- 
perintendent of southern district -nat- 
ural gasoline department, Standard 
Oil Company of California, was elected 
lo serve as vice president. R. E. Mil- 
lett, Jr., was reappointed as secre- 
tary-treasurer, 

In addition to the past president, 
who are ex-officio members, the follow- 
ing were appointed to serve on the 
executive committee: Representing 
Class A members, F. E. Bradley, 
C.C.M.O. Company; C, L. Case, Con- 
tinental Oil; R. C. Enderly, Wil- 
mington Gasoline; W. H. Kraft, 
Honolulu Oil; H. M. Paulsen, The 
Norwalk Company; E. W. Walker, 
Western Gulf Oil. Class B member- 
ships, P. E. Foote, Petrolane, Ltd. ; 
Wm. Moeller, Jr., Southern Califor- 
nia Gas Company. Class C represented 
by J. S. Fluor, Jr., The Fluor Corpo- 
ration, Ltd. 


> Darrell H. Hamric has been elected 
a vice president of Republic National 
Bank. He will be associated with the 
petroleum department, and returns to 
Republic after several months absence 
on business. 

A graduate of the University of 
Pennsylvania’s Wharton School of 
Finance and Commerce, he did gradu- 
ate work at the Wall Street Division of 
New York University. In 1931, Ham- 
ric became associated with the Bank 
of Manhattan Company in New York. 
He joined Bankers Trust in 1945, and 
one year later became connected with 
Republic. 


> H. M. “Don” Morse has been re- 
appointed executive supervisor and 
secretary of the Mississippi State Oil 
and Gas Board for another year’s 
term. He is a member of the Compact 
Commission engineering committee. 
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G. C. McLaren 


rd 


Frank H. Hughes 


> Frank H. Hughes has been ap- 
pointed director of purchases of Amer- 
ican Natural Gas Service Company. 
He will be stationed in the company’s 
offices in the Penobscot Building, De- 
troit, Michigan. 

Hughes has been in public utility 
purchasing for the past 24 years, serv- 
ing at various times as director of 
purchases of the North American 
Light and Power Company, Northern 
Natural Gas Company, Illinois Power 
Company, and United Light and Rail- 
ways Service Company. 


American Natural Gas Service Com- 
pany furnishes engineering, account- 
ing and other technical services to its 
afhliates, Michigan Consolidated Gas 
Company, Michigan Wisconsin Pipe 
Line Company, Milwaukee Gas Light 
Company, and the parent company, 
American Natural Gas Company. 





> J. H. Pollard, who for soi. 95 
years has been closely associate:’ with 
major sulfur companies in con-truc. 
tion, engineering, exploration. and 
general advisory capacities, annonces 
the opening of his own office in Hous. 
ton, Texas as a consultant in this field. 
Pollard is a graduate of the Unis ersity 
of Texas, He has done both field and 
production work for Texas Gul! Sul. 
phur Company, experimental and con. 
struction work for Freeport Sulphur 
Company, and was mine engineer and 
assistant mine manager for Duval 
Texas Sulphur Company. 


He received the Legion of Merit 
from the U.S. Army for his war serv. 
ices, and was awarded by the King. 
dom of Italy its highest knightly honor 
for the rehabilitation of the Sicilian 
sulfur mines. 


> Dr. Charles F. Weinaug has been 
promoted from associate professor of 
petroleum engineering to professor at 
the University of Kansas. A graduate 
of the University of Michigan, he 
worked for Phillips Petroleum Corpo- 
ration for five years, before joining 
Kansas University in 1948. 

_E. L. Anders, Jr. was promoted 
from assistant professor of petroleum 
engineering to associate professor. 
Anders has an MS degree in petroleum 
engineering from the Colorado School 
of Mines. He joined the Kansas Uni- 
versity staff in 1948, upon his resigna- 
tion from Creole Petroleum Corpora- 
tion in Venezuela. 





Thirty Years Service. President O. C. Schorp of The Carter Oil Company 
is shown, above, receiving a pin denoting 30 years service from John W. 
Brice, New York, director of Standard Oil Company (New Jersey). John R. Suman, 
Jersey vice president and director looks on. Presentation was made in Tulsa, 
Oklahoma. A native of San Antonio, Texas, Schorp has been with Jersey Standard 
and affiliates since 1920 and for the past 7 years has been president of Carter. 
Much of his former work was done in Mexico and Venezuela with affiliates of 
the company. 
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LAUGH witht BARNEY 





Fea 


Woman resident in China to her 
houseboy: “You should knock before 
bringing my linen into the bedroom.” 

Houseboy: “That’s all right, mis- 
sey. Every time I come, lookee through 
keyhole. Nothing on, no come in.’ 

yor 

Two boys who were returning on 
the street car from Sunday school a 
few days after Christmas were dis- 
cussing the lesson of the morning: 
“Do you believe all that stuff about 
the devil?” one asked. 

“Naw,” replied the other boy. “It’s 
just like Santa Claus; it’s your old 
man.” 

¥ i 7 

The best way to stop worrying about 
your competition is to make your com- 
petition worry about you. 

$e? 

Rosenbaum called up a Scandi- 
navian concern and said, “Rosen- 
baum here, Hooz spikkin pliz?” 
Swede on the other end said, “I’m 
Yensen, the Secretary.” Rosenbaum 
fumbled a bit, then exclaimed, “‘Oh, 
vell, 1°] call back ven you’re not so 
bizzy!” 

‘_# 
I’ll teach you to 


if 
Vellejo Father: 
make love to my daughter! 
Sailor: I sure wish you would. I 
haven’t got much time on a six-hour 
pass, 





WHY DIDN'T you 


“Ts it a modern farm house?” 

“No. Five rooms and a path.” 

q¢# 

A gent was being let out of an asy- 
lum as cured, and was saying farewell 
to the staff. “And what are you going 
to do, outside?” asked one doctor. 

“Well,” says the ex-nut, “in the past 
I was a lawyer—I might do that 
again. Or, I might go into the movies, 
or on the stage.” 

For a moment he seemed lost in 
thought. “On the other hand,” he 
added, “I might be a fireless cooker.” 

yong 

Two elderly gentlemen were recall- 
ing the bitter disappointments they 
had experienced in life. Finally one of 
them commented: “I guess the worst 
disappointment I ever had occurred 
when I was a small boy. I had sneaked 
under a tent expecting to see a circus, 
and when I got in I found it was a 
revival meeting.” 

ev # 

It had been a hard night for ihe 
young man. A convertible, the moon, 
and Mt. Bonnell had failed to help 
him, but just as it turned eleven 
o'clock he succeeded in getting a 
good-night kiss from his date. 

“That’s your reward for being a 
gentleman,” the girl coved. 

“Reward?” he snorted. “That’s just 
worknian’s compensation!” 





TELL ME YOU HAD 
TIGHT HOLE AT 


4374 FEET? 


ae 
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When she found her first, gray hair 
she thought she had nothing to live 
for—so she dyed. 

y 7 vy 

“Let’s stick this guy for the drinks,” 
said one mosquito to the other. 

yor 

With tears in her eyes, his wife ex- 
claimed, “I know you don’t love me; 
you ve forgotten my birthday!” 

“Darling,” replied the quick think- 
er, “I am more sorry than I can say, 
but it is really your fault.” 

“My fault,” she exclaimed. “How 
can it be my fault?” 

He took her hand in his. “How can 
I remember your birthday.” he asked, 
“when there is never anything about 
you to remind me that you are a day 
older than you were a year ago?” 

vy 7 7 

College boys like suits with stripes 
in them, ties with dots in them, and 
letters with checks in them. 

i 7 vy 

A lovely little old maiden lady con- 
tributed a pair of pajamas to the Red 
Cross during the War. “I made them 
myself,” she said proudly, They were 
perfeci in every detail, except for the 
fact that there was no opening in the 
front of the pants. When the in- 
spector explained the error, the old 
lady’s face fell. Suddenly she bright- 
ened. “Couldn’t you give them to a 
bachelor?” she suggested. 

yf 

The doctor’s new secretary, a con- 
scientious girl, was puzzled by an en- 
try in the doctor’s notes on an emer- 
gency case: “Shot in the lumbar re- 
gion,” it read. After a moment she 
brightened and, in the interest of 
clarity, typed in the record: “Shot in 
the woods.” 

g if 7 

Hay is something we must make be- 
tween the time we get out of it and 
the time we hit it. 

a a. 

Number one item on the menu in a 
New Orleans restaurant the other day 
was 
“Yankee Pot Roast—Southern Style” 


tA 5 A v 

News Item: LOCAL GIRL OVER- 
COME BY GAS WHILE TAKING 
BATH— 

Miss Mary Jones owes her life to 
the watchfulness of the janitor and 
the elevator boy of the hotel where 
she was staying. » 


. 5 7 


A hillbilly built a house for his 
bride in which he fashioned windows 
but no doors. “Where are the doors?” 
usked the nervous bride. 

He drew up to his full height and 
replied, “Doors? You gving some 
place?” 
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OIL and GAS TRADE nNEwWs 


Buda Plant Completed 


The new 17,080 sq ft plant of the 
Buda Engine and Equipment Com- 
pany of Dallas, Texas, is one of the 
largest buildings in the Trinity Indus- 
trial District, according to H. F, Mo- 
roney, treasurer. 

Situated at 1601 Dragon, the build- 
ing is faced with white face brick 
with a Roman brick facade. It has 
year-round air conditioning. The re- 
cessed entrance has a large glass door 
assembly. The property also includes 
an additional 3000 sq ft of concrete 
storage area. 


Acme Company Observes 
50th Anniversary 


Acme Fishing Tool Company, 
Parkersburg, West Virginia, cele- 
brates its 50th anniversary this year. 
The company, founded by George L. 
MecKain, began as a small shop con- 
sisting of forging hammer, lathe, 
shaper, drill press, and accessories in 
the center of McKain’s drilling opera- 
tions in Pennsylvania, West Virginia, 
and Ohio in 1896. 

Three years later, McKain gave up 
his contracting business and devoted 
his full time to his shop and fishing. 
Moving his shop to Salem, West Vir- 
ginia, in 1900, McKain began manu- 
facturing fishing tools exclusively. 
Three years after that, the one-man 
controlled business was moved to 
Parkersburg and incorporated as a 
West Virginia corporation. 

Shown below are the late George L. 
VicKain, founder; Lewis M. Ludlow, 
president and general manager, who 
succeeded the founder; Karl L. Elliott, 
treasurer and general sales manager, 
with Acme 30 years; Walter P. Mc- 
Kain, son of the founder, chief engi- 
neer; Merle G. Decker, sales engineer ; 
Bayard Sweeney, field representative, 
\. D. McTaggart. boss tool maker. 


G: L. McKain 
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Buda Engine and Equipment Company's new 17,080 sq ft plant. 


Installs Mobile Telephone 


Lufkin Foundry and Machine Com- 
pany, Los Angeles, California, has in- 
stalled a short wave mobile telephone 
unit in its service engineer’s car. Bob 
Spaulding, who will be in contact with 
his office at all times, will be able io 
increase service coverage with the aid 
of the mobile telephone. 

“We feel,” Vic Fawcett, Lufkin’s 
Los Angeles representative explained. 
“that in this way much travel time and 
hack-tracking will be avoided.” 


Names Two Representatives 
J. T. Wing and Company of Wind- 
sor, Ontario, Canada. and Thomas 
Robertson and Company, Ltd.. of 
Montreal have been appointed dis- 
tributors of Tube-Turn welding fit- 
tings and flanges. These companies 
will represent both Tube Turns, Inc.. 
and Tube Turns of Canada Limited. 


Elliott | W. McKain 


Decker 


Form Canadian Subsidiary 


Builders Iron Foundry Industries 
of Canada, Limited, a subsidiary of 


Builders Iron Foundry. Providence, 
Rhode Island, was formed early in 
June for the manufacture of certain 


products made by 
dence, 


Builders-Provi- 


Inc., and Omega Machine 


Company. In particular, BIF Indus- 
tries of Canada, Limited. will produce 
Venturi meters, flow controllers and 
gages, Chlorinizer chlorine gas feed- 
ers, and Omega gravimetric and vol 
metric chemical feeders. 

Officers of the new company include 
KE. H. Bradley, president; G. W. Kel- 
sey, vice president; E. D. Wilkes, vice 
president and general manager; H. S. 
Chafee. treasurer; W. H. Adam. secre- 
tary and assistant treasurer: B. C. 
Greenough, assistant secretary and 
treasurer; Kenneth MacMillan. assist- 
ant manager, and Ross Dunn, counsel. 


Sweeney 


McTaggert 
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Establishes New Division 

Nichols Engineering and Research 
Corporation announces the establish- 
ment of its Nerco-Niro spray dryer 
division. This newly established spray 
dryer division will coordinate its ex- 
periences, engineering, and research 
with those of A/S Niro Atomizer, Co- 
penhagen, Denmark, who have engi- 
neered and installed over 200 indus- 
trial spray drying plants in 23 foreign 
countries for the production of a wide 
range of organic and inorganic prod- 
ucts. The first installation in USA is 
now under construction for a plant in 
New Jersey. 

Except for the atomizers, which are 
the heart of the Nerco-Niro spray dry- 
ers. all parts are manufactured in the 
USA. The atomizers will continue to 
be manufactured in the precision 
workshops of Copenhagen. 

Bulletins and technical reports are 
available in several languages. 


Celebrates 70th Year 

Fisher Governor Company recently 
held a three-day international sales 
meeting at its home office and factory 
in Marshalltown, lowa, One hundred 
twenty-five representatives, ‘sales en- 
gineers, and their wives from the Fish- 
er ofices throughout the United States, 
Canada, and Mexico were in attend- 
ance as guests of the company. Fisher 
Governor celebrates its 70th anniver- 
sary this year. 


Opens Detroit Branch 

The opening of a new factory 
branch and warehouse at 2832 East 
Grand Boulevard, Detroit, Michigan, 
has been announced by the Cleco di- 
vision of the Reed Roller Bit Com- 
pany. 

The Cleco division, manufacturers 
of air tools, air line couplings, valves, 
chisels, and other accessories, further 
announces the appointment of Jim 
Reed and Roger Winship as factory 
representatives for the Detroit area, 
with headquarters at the new address. 


To Build Extrusion Plant 

A new $1,000,000 extrusion plant 
for the fabrication of tubes of ferrous 
metals and alloys in complex sectional 
shapes, will be built in Beaver Falls. 
Pennsylvania, according to an an- 
nouncement made by The Babcock 
and Wilcox Tube Company. The an- 
nouncement followed the completion 
of a licensing agreement between the 
B&W Tube Company and Comptoir 
Industriel d’Etirage & Profilage de 
Metaux of Paris, France. developers 
of the process and holders of the pat- 
ent ris hts. 

Isau: Harter, chairman of the 
Ameri:an company, explained that the 
new pant would be built at the site 
of the company’s present facilities. 


BENCH YOKE VISE 


that’s a real 


VULVUNHRVG NANA daemon 





. . -“I don’t have to worry about 
protecting polished pipe in these 
RIiF&ib LonGrip Vise jaws.” 





LonGrip Jaws Protect Polished 
Pipe in Fel GAD Vises 


@ You get years of trouble-free service with this more- 
for-your-money Rifai Bench Yoke Vise. You like 
its easier-work features—integral pipe rest, handy 
bender that won’t flatten pipe and LonGrip jaws that 
protect polished pipe. Special malleable frame and 
heat-treated tool-steel jaws for maximum wear. Made. 
in 8 sizes, for pipe to 6.” Rifaib bench, post, stand 
and Tristand pipé vises, yoke and chain types, all offer 
you real work-saver advantages. Buy them at your 
Supply House. 








WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. ¢ ELYRIA, OHIO 
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Dozier Graham Eastman Celebrates Its 25th Year in Business. In honor of its 25th anniversary, Dozier Graham 
Eastman gave a party for over 300 clients, media representatives, suppliers, and friends in Los Angeles recently. Above is 
Tom Boyd, Baash-Ross Tool Company, left, with Tom Bell, The Texas Company, and H. Woytkns, Baash-Ross. In the next 
photo are George Dieter and Harold Bordelon, Fluor Corporation, with Ed Dewey, account executive, DGE. 


Establish New Divisions 


Establishment of separate advertis- 
ing and market development divisions 
in the general sales department of 
American Steel and Wire Company 
have been announced by Wilmer H. 
Cordes, general staff manager of that 
department. Appointed as manager of 
the advertising division was O. B. 
Stauffer, and as manager of the mar- 
ket development division was John E. 
McGrath. Both appointments are ef- 
fective immediately. 

Stauffer, a native of St. Paul, Minn., 
is a graduate of Baldwin-Wallace Col- 
lege. He has been associated with the 
American Steel and Wire Company 
since 1944. McGrath attended Ohio 
University. He has been associated 
with the company since July 1946. 


Rector Moves Offices 


The Rector Well Equipment Com- 
pany, Inc., Fort Worth, Texas, has oc- 
cupied its modern, new one story of- 
fice building at NE 10th and Com- 
merce Streets, across the street from 
company plant that was enlarged last 
year. The air conditioned steel and 
concrete building, which has 4000 
sq ft of floor space, is designed for a 
second story that will be added in the 
future. 


- 


Armco Changes Offices 


Announcement of a change of ad- 
dress is made by Armco Drainage and 
Metal Products, Inc., from its former 
location in the Mayo Building, Tulsa, 
to the Kome Building, 8th and Main 
Streets, Tulsa, Oklahoma. R. E. Walk- 
er is the district manager and Robert 
O. Hayes, salesman. Home office is 
situated at Middletown, Ohio. 


Hughes Tool Plans 
2 Million Dollar Lab 


Plans have been completed for the 
erection of the new $2,000,000 Hughes 
Tool Company Engineering Labora- 
tories in Houston, Texas. The build- 
ing, covering 75,000 sq ft of floor 
space, will have in the 2-story center 
structure, in addition to a basement, 
the metallographic laboratory and of- 
fices on the first floor. The second will 
house the chemical laboratory, emis- 
sion spectrum laboratory, projection 
room, and library. 

The new laboratory building is 
scheduled to be completed by June, 
1951. In addition to the present equip- 
ment, which will be moved to the new 
building upon its completion, a half 
a million dollars will be expended for 
new laboratory machines, technical 
apparatus, and equipment. 


Proposed new laboratory to be built by Hughes. 


Opens West Texas Branch 


International Cementers, Inc., has 
opened a new operation in West Tex- 
as with headquarters at Odessa, ac- 
cording to a recent announcement by 


R. D. Fagan Jerry Ormand 


Bob Harcus, general manager. R. D. 
(Bob) Fagan has been named divi- 
sion manager with Jerry Ormand, 
originally from Longview, as his as- 
sistant. 

Beside oil well cementing the com- 
pany will offer Perfo-Jet (Jet casing 
perforating) and Strata-Jet (Jet for- 
mation penetrating) in West Texas 
fields. Permanent buildings now being 
erected at Odessa include a 30 by 60 
ft office building, a 50 by 108 ft 
garage and shop, and a twin-silo bulk 
plant for handling cement and light- 
weight aggregate. 


Holds Annual Sales Meet 


Sperry-Sun Well Surveying Com- 
pany held its annual sales conference 
in the general oil country headquar- 
ters, 3118 Blodgett Avenue, Houston, 
recently. Sales and service engineers 
from division points throughout the 
nation reviewed new and improved de- 
velopments, made plans for the com- 
ing year and heard safety talks. 

During the week of the conference 
headed by S. H. Williston, vice presi- 
dent from Philadelphia, and A. B 
Palmer, general manager, Houston, 4 
company barbecue was held for em- 
ployees and their families. 
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Plan 4 New Furnaces 


The Youngstown Sheet and Tube 
Company plans to build 4 new open 
hearth furnaces and other facilities at 
its Indiana Harbor plant at East Chi- 
cago, Indiana. The new furnaces, with 
necessary facilities, will produce 550,- 
000 to 600,000 tons of ingots per year. 

After these furnaces are in opera- 
tion, the Bessemer department at In- 
diana Harbor will be discontinued, A 
new roll shop will be erected at the 
Indiana Harbor strip mill and finish- 
ing facilities will be added for hot 
rolled sheets and strip. 


Organizes New Field Set-Up 


A new field organization arrange- 
ment to facilitate “on the spot” sales, 
engineering, and repair service for 
well servicing and drilling units has 
been inaugurated by Franks Manufac- 





turing Corporation of Tulsa, accord- 


ing to Art Knight, sales manager. 
District managers have been ap- 


‘ pointed for seven areas as follows: 


K. M. Lamer, (1) with headquar- 
ters at Odessa, to serve West Texas 
and New Mexico; Albert Hastings 
(2), Kilgore, to serve East Texas, 
‘Northern Louisiana, and Arkansas; 
E. R. Rudy (3), Alice, to serve South- 
west Texas; Vern Alley (4), Houston, 
to serve Houston, Gulf Coast, and 
Southern Louisiana; R. E. Knobloch 
(5), Great Bend, to serve Kansas; A. 
J. Rogers (6), Casper, to serve the 
Rocky Mountain area, and T. H. Al- 
exander (7), Mt. Vernon, to serve the 
Illinois basin. Oklahoma will be 
served from the Tulsa headquarters 
and factory. 

California will be served by the 
Franks branch plant at Compton. un- 
der the sales direction of R. M. White 
(8), and the service direction of 
George Lewis (9). 





Show A. O. Smith Movie 


An 18-minute sales and institution- 
al sound motion picture in full color 
is being shown by the A. O. Smith 
Corporation at dealer meetings over 
the country. The film, titled “1500 
Water Heaters a Day, The Modern 
Electric Way,” pictures the back- 
ground of A. O. Smith production of 
capital goods, development of glass- 
surfaced steel leading to the firm’s en- 
try into the water heater field, and 
finally the many uses to which Amer- 
icans now put hot water in the home. 


Obtains Gas Lift Equipment 
Wilson Supply Company, Houston, 
Texas, through its president, Wallace 
D. Wilson, announces it has acquired 
the distribution of the Bryan gas lift 
equipment. This equipment will now 
be known as Wilson-Bryan gas lift 
equipment and augments the “Nixon 
Surface Control Gas-Lift System,” 
manufactured and distributed by Wil- 
son Supply Company for many years. 


Moves Sales Office 

The San Francisco sales office of the 
Chicago Bridge and Iron Company 
was moved from 22 Battery Street to 


Room 617, 200 Bush Street recently.’ 


L. A. Elsener is manager of the San 
Francisco office, assisted by K. W. 
Lange, contracting engineer. 


Gar Wood Acquires 
New Subsidiary 
E. F. Fisher, president of Gar Wood 


Industries, Inc., announced recently 
the purchase by his company of the 
National Truck Equipment Company, 
Waukesha, Wisconsin. This property 
will be owned and operated by a newly 
formed and wholly owned subsidiary 
of Gar Wood, to be known as the Na- 
tional Lift Company. 

Through its new subsidiary Gar 
Wood Industries now makes available 
cost-saving equipment especially de- 
signed for trucks one ton and under. 
To the regular Gar Wood lines, prod- 
ucts added by the National Lift Com- 
pany are the Dump-O-Matic twin hy- 
draulic hoist for 14, 34, and one ton 
trucks, and the Hydra-Clutch pump. 


Beaver Pipe Tools 
Celebrates 50th Year 


Beaver Pipe Tools, Inc., Warren, 
Ohio, celebrated its 50th anniversary 
in June. Organized in Warren in 1900, 
it is still housed in the building in 
which the first Packard automobile 
was constructed by the Packard 
Brothers, then of Warren. 

Beaver offers a complete line of 
tools for cutting and threading pipe 
from 14 to 12 in. Its employees hold 
service records of 10 to 45 years. 
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Attend Training School 


Safety directors, fire marshals, and 
maintenance experts of oil, utility, 
railroad, and industrial companies in 
the midwestern area attended the 
Gustin - Bacon Manufacturing Com- 
pany’s annual fire training school held 
recently in Kansas City, Missouri. 

C. H, Armstrong, manager of indus- 
trial sales for Gustin-Bacon, in an- 
nouncing the courses, explained that 
the purpose of the school is to ac- 
quaint the trainees with the operation 
and maintenance of Ansul dry chemi- 
cal fire extinguishers. 


Forms English Company 


Jerguson Gage and Valve Company 
of Somerville, Massachusetts, has 
formed an English company in col- 
laboration with the Tress Engineer- 
ing Company. The English company; 
Jerguson Tress Gage and Valve Com- 
pany, Ltd., has headquarters at Africa 
House, London, and uses the manu- 
facturing facilities of Tress Engineer- 
ing Company. 

Officers and directors of Jerguson 
Tress Gage and Valve are Cecil W. B. 
Tress, chairman; E. Sheard, chief en- 
gineer, and W. Birks Creasser, sales 
manager, with headquarters at Lon- 
don, and Brooks Stevens, Jr., E. E. 
van Ham, N. Garfield, and James A. 
Ford, with headquarters at Somer- 
ville. 


Stentz Gets New Offices 


The Stenz Equipment Company re- 
cently moved its headquarters office 
at Tulsa, Oklahoma, from 226 East 
Fourth Street, to 5605 East Admiral 
Place. 

New headquarters include both of- 
fices and show rooms in the front of 
the building, and ari extensive ware- 
house in the rear. This expansion per- 
mits the Stentz Equipment Company 
to maintain all-of their warehouse 
stock as well as manufacturing, in a 
central location, which was not pos- 
sible at the old headquarters. 


Kileen Company Is Agent 


The appointment of the T. F. Kil- 
leen Company, 374 Delaware Avenue, 
Buffalo 2, New York, as its Western 
New York State representative, has 
been announced by the Hammond 
Iron Works, Warren and Bristol, 
Pennsylvania. Hammond, for the past 
half-century has been designer, fabri- 
cators, and erector of steel storage 
tanks of cone roof, breather, sphere, 
spheroid, floating roof, and vapor-lift 
design, etc. 


Changes Company Name 


National Technical Laboratories 
has announced that it has changed its 
corporate name to “Beckman Instru- 
ments, Inc.” This action was taken for 
the purpose of associating the cor- 
porate name more closely with the 
trademark of its principal products. 

In the early years of National Tech- 
nical Laboratories the manufacture of 
Beckman instruments was only one of 
several activities in which the com- 
pany was engaged. In recent years 
Beckman instruments have become 
the major interest of the company. 


‘Morton Bearing Buys 
New Britain Company 


Morton Bearing Company, Ann Ar- 
bor, Michigan, has purchased the 
machinery and assets of the New 
Britain Bearing Company, Inc. The 
new address is 200 Hill Street in Ann 
Arbor. 

Hudson T. Morton is president of 
the new company. He has had 25 
years experience in engineering, 
metallurgy, manufacturing, testing, 
and servicing of anti-friction bear- 
ings, 21 years with Hoover Ball and 
Bearing Company, and four years 
with The Fafnir Bearing Company. 

The policy of supplying replace- 
ment thrust ball bearings and thrust 
roller bearings and other makes of 
bearings will be continued. In addi- 
tion production of standard sizes will 
be produced. Some cataloged bear- 
ings will be kept in stock. 


Stentz Equipment Company's new Tulsa office. 
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STAINLESS STEEL 


WHICH ALLOY FOR 
YOUR PIPING JOB: 


| Industry is rapidly turning to stainle-s steels 
| as standard material for an increasing umber 
| of piping applications. Their ability to with. 
stand the action of many corrosive agents, 
their toughness in sub-zero applications, their 
| strength and ductility in elevated tempera. 
tures, and their high scaling-resistant prop- 
erties, answer many tough piping problems, 

Recent surveys show that 95% of the 
demand for stainless steel piping is in these 
three types: 

Type 304—18% chromium, 8% nickel 
Type 347—18% chromium, 8% nickel, 

1% Columbium 
Type 316—18% chromium, 84% nickel, 

2% Molybdenum 
| Each exhibits inherent qualities that make 
| it ideal for certain applications. Thus, while 
| the group as a whole covers 95% of indus- 
try’s needs, individual applications should 
| be studied carefully to determine which grade 

| is best for the job. 

For example, a prominent soap manu- 
facturer’s requirements are 10% Type 304, 
to eliminate product contamination — 45% 
Type 347, to carry low temperature organic 
acids—and 45% Type 316, to carry the same 
| acids at elevated temperatures. 

In the food and dairy industry, where the 
service is only mildly corrosive, the main 
reason for using stainless steel is to promote 
cleanliness and to eliminate contamination. 
| Type 304 satisfies most of the demand here. 
To provide the greater strength, greater 
| safety and permanently leakproof joints of 
welded piping construction, Tube Turns, Inc. 
has developed a wide selection of types and 
sizes of welded fittings and flanges in all 
three grades of stainless steels listed above. 
It’s the most complete line available today. 





| TUBE-TURN Stainless Steel Welding Fittings 
made of the three alloy types listed here, are 
available in a wide range of parts and sizes, 
including elbows, returns, tees, reducers, 
| caps, lap joint stub ends, laterals and crosses. 


| Flanges are also furnished. 


NEW CATALOG 


Write today for your free 
copy of the new Stainless 
Steel catalog, just pub- 
lished by Tube Turns, Inc. 
It contains the complete 
description of TUBE-TURN 
Stainless Steel Welding 
Fittings and Flanges, as 
well as valuable intorma- 
tion on the use of stain- 
less steel piping. 


stainless steel 
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DISTRICT OFFICES: NEW YORK + PHILADELPHIA + PITTSBURGH * CHICAGO + HOUSTON + TULSA + SAN FRANCISCO + LOS ANGELES 
In Canada... Tube Turns of Canada Limited, Chatham, Ontario 





Gorman-Rupp Names 
Eastern Distributor 


The Charles W. M. Coote Company, 
Inc., was recently named as eastern 
representative to serve the petroleum 
industry by The Gorman-Rupp Com- 
pany, Mansfield, Ohio. Sale of Gor- 
man-Rupp products to the major oil 
companies of the New York Metro- 
politan area will be handled by the 
Brand-Welch Sales Company of New 
York City. 

Coote, head of the Charles W. M. 
Coote Company, has a long record of 
service in the petroleum, industry, 
having begun his work in 1933 in the 
laboratories of Standard Oi! Company 
of New Jersey. In 1948, he entered 
the pump field culminating in the 
establishment of his own firm in 1949, 
to distribute petroleum handling 
equipment. 


Opens Service Departments 


Mack Trucks, Inc., has inaugurated 
three new departments for the dis- 
semination of factual information 
about trucking in the public interest. 
One department, trucking informa- 
tion service, will supply factual in- 
formation to press, radio, and televi- 
sion editors on all phases of the truck- 
ing industry and Mack Trucks, Inc. 

A second department, trucking 
service bureau, will assist the entire 
trucking industry “to better its rela- 
tions with the public,” E. D, Bran- 
some, president of Mack Trucks, 
stated. The third department inaugur- 
ated by Mack Trucks is called better 
living through increased highway 
transportation, 


Appoint Distributors 


Ampco Metal, Inc., Milwaukee, 
Wisconsin, have announced that the 
Jaeger Welding Supply, Inc., Spring- 
field, Massachusetts, and the Texas 
Welding Supply Company of Dallas, 
Texas, have been appointed as fran- 
chised distributors in their respective 
areas. Each will handle the complete 
line of various grades of electrodes. 






General Electric’s apparatus department's 10-car exhibit streamliner. The ¢ 


rain 


is filled with exhibits of more than 2000 of the Company's latest products, 


Republic Supply Expands 


Republic Supply Company has re- 
cently opened a new store at Harvey, 
Louisiana and a sales office at New 
Orleans, The Harvey store is managed 
by J. P. Smith, II, who is assisted by 
M. T. Maloney and W. B. Pattillo. 
The New Orleans office is situated 
in the International Trade Mart 
Building, and is under the direction 
of Jack Halbert. Both sales points 
are under the supervision of W. M. 
Haynes, refinery sales manager for 


Republic. 


Opens Houston Plant 


International Ropes, Inc., manufac- 
turers of wire rope, has announced 
opening of its new plant and offices at 
Houston, Texas. The company will 
deal exclusively in wire rope in a trade 
territory consisting of the Western 
part of the United States, South Amer- 
ica, and Mexico. 


Jobbers and distributors are being 
established in all principal points 
throughout the oil country, and 
branch sales offices will be opened in 
the Rocky Mountain and West Coast 
districts, it was announced by E. E. 
Lambert, president. 


Plant manager of the new company 
is James A. Halbert. 


Houston plant and offices for |nternational Ropes. 
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IDECO Opens Supply Store 

T. D. “Hi” Collins, vice president, 
IDECO supply stores division, re. 
cently annouced the opening of a new 
IDECO supply store at Graham, Texas. 
Robert C. Webb has been appointed 
the Graham store manager. N, C. 
Thompson, formerly associated with 
the Bethlehem Supply Company, has 
been appointed assistant store man- 
ager. B. L. Morris has been assigned 
to Graham as field sales representa- 
tive. The store will be operated under 
the direction of A. L. Oliver, district 
manager. 


Builds Hypersorption Unit 


Foster Wheeler will build for the 
Dow Chemical Company its second 
hypersorption unit. The new unit will 
have a charging capacity five times 
that of the first unit, which has been 
operating successfully since 1947. 

Three pure product streams, viz., 
C-1’s and lighter from the top, C-2’s 
as the middle cut and C-3’s and heav- 
ier as the bottom fraction will be sep- 
arated from the cracking plant ef- 
fluent. 


Five New Agents Named 


Robert S. Hudgins, Jr., will cover 
North and South Carolina as a repre- 
sentative for Chiksan Company, Brea, 
California. The Southern Corporation, 
Charleston, South Carolina, will con- 
tinue to represent Chiksan in the pulp 
and paper industry in these states. 

R. S. Stover Company, Kresge 
Building, Marshalltown, Iowa, has 
been appointed to cover the states of 
Iowa and Nebraska; the Geo. Ss. 
Thomson Company, Inc., Phoenix, 
Arizona will cover the state of Ari- 
zona; the Jos W. Eshelman & Com- 
pany, Inc., Birmingham, Alabama will 
cover Alabama and parts of Tennessee 
and Florida, and Rittelmeyer and 
Company, Inc., Atlanta 1, Georgia will 
cover the entire state of Georgia and 
a part of Florida, 
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)Grover Seaberg, formerly in busi- 
ness for himself, has joined Middle 
West Coating and Supply as West 
Coast representative. Seaberg began 
his career over 30 years ago as a 
chemist for the People’s Gas Light 
and Coke Company of Chicago, IlIli- 
nois. His next job was field engineer 
for the Dresser Coupling Company of 
Bradford, Pennsylvania, contacting 
major oil, gas, and water companies 
from coast to coast. 


) Joseph E. Holveck, hydraulic en- 
gineer, Worthington Pump and Mach- 
inery Corporation, died recently in 
Montclair, New Jersey. From 1901 to 
1935 Holveck was connected with Ald- 
rich Pump Company at Allentown 
and Pittsburgh, Pennsylvania, event- 
ually becoming a vice president of 
that company. He joined Worthing- 
ton in 1935 as a sales engineer. 


> Robert J. Cannon, eldest son of 
the late James H. Cannon, founder of 
the Cannon Electric Development 
Company, has been appointed presi- 
dent and treasurer. Since 1933 he has 
been active in this business, and has 
served as vice president and general 
manager since 1942. 

Other officers just elected, are 
Richard L. Rowen, vice president 
and production manager, and John 
B, Milliken, secretary. 


>Landis O. Morris, Jr., has been 
assigned to the staff of Robert S. 
Tyler, Jr., manager of the Tulsa office 
of Tube Turns, Inc. He was born in 
Louisville, Kentucky, and attended 
Centre College. He joined Tube Turns, 
Inc., in July 1949. 


’C. J. Woodard, Pelton Water 
Wheel Company, fornierly in charge 
of sales and service of the long stroke 
hydraulic pump- 
ing jack division, 
has been made 
manager of the 
oil industry ma- 
chinery division. 
Headquarters of 
this division are 
at 2447 East 54th 
Street, Los An- 
: ) ae  seles. 

C. J. Woodard Woodard 
joined Pelton Water Wheel Company 
as an engineer in the hydraulic tur- 
bine and "valve division. He was later 
assigned to the development and mar- 
keting of long stroke hydraulic pump- 
ing equipment. 





TRADE PERSONALS 
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> J. K. Sutter has been appointed 
Pittsburgh district manager for the 
Spang-Chalfant division of The Na- 
tional Supply Company. He has been 
Boston sales representative for Spang- 
Chalfant since 1944. A native of Pitts- 
burgh, Sutter joined Spang-Chalfant’s 
sales department in 1927 and later 
worked in the New York and Mem- 
phis sales offices. 

He succeeds C. J. Ramsburg, Jr., 
who has been promoted to the position 
of manager of welded product sales 
for Spang-C halfant. 


>Charles L. Haslup, was recently 
appointed sales manager of the R- 
P&C valve division of American Chain 
and Cable Company, Inc. His head- 
quarters will be at Reading, Pennsyl- 
vania. 


> J. H. Lollar, Jr., has been named 
president of Republic Supply Com- 
pany, Houston, 
Texas. H. B. Cat- 
low will become 
vice president in 
' charge of sales. 
| Both men will con- 
tinue to serve on 
the board of direc- 
tors. 

Republic Sup- 
ply, now celebrat- 
ing its 40th anni- 





J. H. Lollar, Jr. 
versary, operates 47 service points in 
9 states from its headquarters in ihe 
National Standard Building in Hous- 
ton. 


> J. “Doug” Charters, Turco Prod- 
ucts, Inc., district sales manager of 
the company’s Houston, Texas, divi- 
sion, has been transferred to the 
Northern California sales district, 
with headquarters in San Francisco. 
He assumes this post to fill the va- 
cancy which occurred owing to the 
death of Al Martinez, district mana- 
ger. “Chris” Williams, who has 
been assistant district manager in 
Houston for the past 6 years, moves 
into the spot left vacant by Charters’ 
transfer. 


>L. A. Dixon, Jr., has been named 
assistant vice president of Rockwell 
Manufacturing Company’s meter and 
valve division. He will assist in the 


coordination of sales and factory 
problems and make his headquarters 
at the company’s home office in Pitts- 
burgh. For the past two years he has 
been the general manager of the Pitts- 
burgh- DuBois division of Rockwell. 





1950 





David W. Barnett 


> David W. Barnett has been named 
sales geologist for Lane-Wells Cana- 
dian Company at Calgary, Alberta. 
Barnett was a geologist for Kennco 
Explorations of Canada where he 
worked in Northern British Columbia 
and did exploration work with the 
Eldorado Mining and Refining Com- 


pany in the Lake Athabasca region. 


» Neil Jones has been appointed sales 
manager of United Supply and Manu- 
facturing Company, Tulsa, Oklahoma. 
Jones began his career in the oil coun- 
try at the age of 16, and his first job 
was ona drilling rig near Cushing, Ok- 
lahoma. In 1937 he became superin- 
tendent of Clark Pipe Line Company. 

He has been associated in sales work 
for United Supply since 1941, in 
Odessa and Tulsa. 


>M. E. (Monty) Montrose, vice 
president, sales, has been appointed to 
the board of directors of Hughes Tool 
Company. Others appointed to the 
board of directors are Thomas A. 
Slack, vice president, general coun- 
sel, and Daniel J. Martin, vice presi- 
dent, engineering. 

Fred W. Ayers, senior vice presi- 
dent and general manager stated that 
addition of these top executives to the 
board brings closer coordination of 
the many commercial and engineering 
projects of this company. 


> W. H. Siems, former export man- 
ager of the New York office of Hughes 
Tool Company, has been appointed as- 
sistant general sales manager of the 
company. 

Siems joined the company in 1922 
and has made his headquarters tw 
New York for the past 20 years. In 
Houston he will assist in the general 
supervision and coordination of the 
company’s field sales and service ac- 
tivities, both domestic and foreign. 





E-31 





>V. Lebanoff has been appointed 
chief engineer for United Centrifugal 


Pumps, division of 
United Iron 
Works. During re- 
cent years, Loban- 
off has been 
-credited with 
major responsibil- 
ity for develop- 
ment of a number 
of new United Cen- 
trifugal Pump de- 
signs, and a pro- 
gram to affect 
maximum interchangeability of parts 
in each line. In his new post, he will 
continue to direct new design devel- 
opment. 






V. Lobanoff 


> H. B. Harris is now manager of 
The Continental Supply Company 
store at McAllen, Texas, being trans- 
ferred to this point from Nacona, 
Texas, where he served in the same 
capacity. D. D. Tidrow succeeds 
Harris as Continental’s Nacona store 
manager. 


> William H. (Bill) Tharp, Worth- 
ington, Ohio. died May 10, after a 
brief illness. For the past three years 
Tharp represented The William Pow- 
ell Company, valve manufacturers of 
Cincinnati, Ohio. 
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Removing Waterproof Blowout 
Disc exposes entire mechanism for 
inspection, repair or recalibration — 
without removing dial. 


WRITE FOR THE NEW 
ACRAGAGE CATALOG, “’C-50” 


CLAPP INSTRUMENT CO., Webster, Mass. 
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> A. F. Boucher has assumed sales 
and engineering responsibilities as 
district manager in the Detroit, Mich- 
igan, area for the Lincoln Electric 
Company of Cleveland, Ohio. He has 
been transferred to Detroit from Mil- 
waukee, Wisconsin where, since 1947, 
he has been district manager. Boucher 
joined the Lincoln staff in 1936 after 
his graduation from the Ohio State 
University. 

I. R. Bartter has been transferred 
from Grand Rapids to Milwaukee to 
assume the responsibilities of district 
manager in that area for the Lincoln 
Electric. Bartter has been district man- 
ager for Lincoln in Grand Rapids since 
1945. He joined Lincoln in 1936. 


> W. Ray Kern has been appointed 
sales manager of Winslow Engineer- 
ing Company, manufacturers of Wins- 
low filters and elements. He assumed 
his new duties on May 15 after resign- 
ing as vice president and general man- 
ager of Berglund Tractor and Equip- 
ment Company, after 15 years with 
the company. 

Kern’s long experience in the field 
of heavy machinery and affiliated in- 
dustries dates back to positions that 
he held in prior years with Enterprise 
Engine and Foundry Company and 
Frisco Standard. 


>Carl E. Schmitz, vice president 
and director of engineering, Crane 
Packing Company, Chicago, Illinois, 
was elected vice president at large of 
the American Society of Lubrication 
Engineers at the annual convention 
just concluded in Detroit, Michigan. 
He was previously treasurer and re- 
gional vice president. 

His other current activities include 
chairmanship of a sub-committee on 
engine design for the Society of Auto- 
motive Engineers and membership on 
the conference committee of the Na- 
tional Conference on Industrial Hy- 
draulics. 


>W. A. Lutseh has been named 
manager of Dearborn Chemical Com- 
pany’s branch office operations in De- 
troit and the state of Michigan. 
Lutsch has been with Dearborn 
since 1936. After two years in the 
Chicago office, he joined the Detroit 
sales staff in 1938. He will make his 
headquarters in Dearborn’s Detroit 
office, 3240 Book Tower Building. 


> G. L. Phillippe has been appointed 
department comptroller for the Gen- 
eral Electric Company’s apparatus de- 
partment, succeeding the late G. S. 
Hyatt. Phillippe was graduated from 
the University of Nebraska in 1932 
with a BS degree in business adminis- 
tration, and the following year re- 
ceived his master’s degree there. He 
joined General Electric in 1933. 


> R. C. Stein has been promoted ty 
manager of molded goods sales at the 
St. Mary, Ohio plant for Goodyear 
Tire and Rubber Company. R. f, 
Chapman was appointed manager 
of hose sales, Akron, succeeding R, 
W. Sanborn, who is now represent. 
ing the mechanical goods division jn 
the Akron territory. 

Stein joined Goodyear in 1943, and 
was assigned the Omaha, Nebraska 
territory in 1945. Chapman entered 
the mechanical goods organization at 
Chicago in 1937, after 2 years’ work 
in the company’s training programs, 
Sanborn joined Goodyear in 1916, be. 
coming manager of hose sales jn 


Akron in 1938. 


> Ralph L. Boyer and William E, 
Stevenson have been elected to the 
board of directors of Cooper-Bessemer 
Corporation. Boyer is presently vice 
president and chief engineer of the 





W. E. Stevenson R. L. Boyer 


company, and Stevenson is president 
of Oberlin College, Oberlin, Ohio. 

Boyer, a graduate from Ohio State 
University, joined Cooper-Bessemer 
in 1926 as diesel engineer, later be- 
coming assistant chief engineer, then 
chief engineer, until his election to 
vice president and chief engineer in 
1947. 

A graduate of Princeton, Stevenson 
attended Oxford University in Eng: 
land where he received his MA degree. 
During the war he served as American 
Red Cross delegate to Great Britain. 
North Africa, and Italy. Prior to his 
becoming president of Oberlin Col- 
lege, he was a partner in the New York 
law firm of Debevoise, Stevenson. 
Plimpton and Page. 


> Harry J. Schneider was recently 
appointed sales representative of 
Rockwell Manufacturing Company. 
He will assist D. L. Jerman in sales 
work for all gas products used in the 
gas industry in New Jersey; also regu- 
lator and valve lines of the Pittsburgh 
equitable meter and Nordstrom valve 
divisions of Rockwell. 

Schneider attended the Stevens [- 
stitute of Technology and was pre: 
viously employed in the Gas [ng 
neering Department of Stone an 
Webster Service Corporation. 
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>» William H. Yeckley, formerly 
general superintendent of the Camp- 
bell Works steel plant, and Dr. Karl 
L. Fetters, formerly special metallur- 
gical engineer, have been elected as- 
sistants to A. 8S. Glossbrenner, vice 
president in charge of operations, The 
Youngstown Sheet and Tube Com- 
pany. 

Yeckley joined Youngstown in 
1937, from the Lorain plant of Na- 
tional Tube Company. He is a Prince- 
ton graduate. Fetters began work for 
Youngstown in 1936 as open hearth 
metallurgist. He was graduated from 
Carnegie Institute of Technology and 
the Massachusetts Institute of Tech- 
nology. 


>Melvin W. Pauly has been ap- 
pointed New York manager of Lun- 
kenheimer Company, Cincinnati, 
Ohio. Pauly, associated with the valve 
industry for over a decade, assumed 
responsibility for Lunkenheimer’s 
New York operation the first of June. 


>H. E. (Ike) Lowery, sales repre- 
sentative for The Continental Supply 
Company at the New Orleans, Louisi- 
ana, district office has been transferred 
to the district office in Houston as 
manager of drilling equipment sales 
for the Gulf Coast. 

John J. Dean, until June 1 sales- 
man for Continental at the Houston 
district office, has been transferred to 
Harvey, Louisiana, as store manager. 


>Robert J. Wigg has been ap- 
pointed sales - service representative 
for The Wm. Powell Company, Cin- 
cinnati, Ohio. Wigg, whose headquar- 
ters are 317 Builders Exchange Build- 
ing, Portland 4, Oregon, will call upon 
the trade in Oregon, Washington, and 
Idaho, heretofore covered by Charles 
M. Keyser. 


>Thurman J. Holladay has been 
transferred from United Supply and 
Manufacturing Company’s store in 
Hobbs, New Mexico, to manage 
United’s new store at Snyder, Texas. 
He has been associated with United 


_ Supply since 1942. 


>Thomas M. Camerden, district 
manager of sales, American Steel and 
Wire Company, has been named Pitts- 
burgh, Pennsylvania, district mana- 
ger of sales. He will be succeeded by 
Paul L. Lindsay, who has been iden- 
tified with several U. S. Steel subsid- 
iaries for 17 years in engineering and 
sales capacities. . 
Camerden is a veteran of 41 vears 
service with American Steel and Wire. 
He began as an office boy in the com- 
pany s New York sales office in 1909. 
Lindsay transferred to American Steel 
and Wire Company from Carnegie 
Stee! Corporation in 1934. 
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> Fred G. Berling, advertising man- 
ager for the Lunkenheimer Company, 
Cincinnati, Ohio, retired recently un- 
der the company’s retirement pro- 
gram, after 31 years of service. He 
joined Lunkenheimer in March, 1919, 
as a buyer and progressed through 
various assignments and departments 
to his appointment as advertising 
manager in April 1946. 

With Berling’s retirement the func- 
tions of the Lunkenheimer advertising 
department will be consolidated with 
the sales department, and some are 
being transferred to the company’s 
advertising agency, Norman Malone 
and Associates of Akron, Ohio. 


> Lester N. Selig, chairman of the 
board of General American Transpor- 
tation Corporation, Chicago, Illinois, 
has been elected chairman of the 
board of the General American-Evans 
Company. 

Ben Colman, vice president of 
Evans Products Company, Plymouth, 
Michigan, has been elected president 
of General American-Evans Company 
with general offices in Detroit, Michi- 
gan. 

V. R. Weiss, formerly of O. C. 
Duryea Corporation and a director of 
The Hulson Company, has _ been 
elected executive vice president of 
General American-Evans Company. 

















on two separate plans. . 








Eleven West Sixth Street . 


purchase plans 
to choose from— 


Aucthern Whitmer First! 


Now, you can get Whitmor distinctive Field Homes 
. We will build them for you 
according to your plans and specifications—or ours . . . 
or we will build them and rent them to you on a new 
lease plan designed to fit your requirements. It’s another 
great service to make Whitmor Homes available to an 
even greater number of companies. When you compare 
these distinctive homes with others in the field, you 
will see what we mean when we say that they are 
superior in every way. Our 29 years experience in build- 
ing quality houses in every price bracket makes it possi- 
ble for us to offer you custom built field homes at no 
extra cost. Let us give you more details about these two 
purchase plans . . . Write for our new illustrated folder. 


WHITMOR 


INDUSTRIAL HOUSING 





















WHITMOR HOMEBUILDERS, INC. 


Industrial Housing Division Of 


M. W. TURNER COMPANY 
Phone 5-1166 . 


Tulsa 3, Oklahoma 
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THE PETROLEUM ENGINEER, August, 1950 








\ 


| 


IWF A 


ail 
an 
—— 
— 












oe] 


(1) Dairy Water Heater 

Need for running water is elim- 
inated in the new A. O. Smith Per- 
maglas dairy water heater now in 
production at Kankakee, Illinois, the 
company claims. The 15-gal unit is 
filled through a pour pan in the top 
and delivers hot water from a brass 
spout at the side. 

Heart of the Permaglas unit is a 
elass-surfaced steel tank with a ther- 
mostatically-controlled wrap-around 
heating element. The heater is port- 
able, weighing 109 lb empty. Installa- 
tion requires only plugging into an 
ordinary 110-v a-c electrical outlet. 


(2) Pipe Stop 

A new device for racking pipe is 
being manufactured and sold under 
the name of the Ledo Pipe Stop. This 
pipe stop is designed to be nailed to 
the wood runner under a layer of 
pipe, to hold the outside joints from 
rolling. It is designed so that the 





more pressure applied against it, the 
deeper the teeth sink into the wood 
runner and the stronger it becomes. A 
lip on the back side makes it easy to 
remove with a hammer or pinch bar. 
Of sturdy steel construction,’ it can 
be used over and over without bend- 
ing or losing its effectiveness. 


machinery and 
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equipment 


(3) Wire Rope Cutter 

Announcement of a new “Model 
W” to its line of Hydrashear wire rope 
cutters has just been made by the Pell 
Cable Cutter Company of San Fran- 
cisco, California. This new Hydra- 
shear has been designed especially for 
use with cable-controlled equipment, 
for elevator repair work or wherever 
a small, portable, lightweight cutter is 
required. 

The “Model W” Hydrashear weighs 
18 lb, yet will cut any type and size 
of wire rope up to and including 
34 in. diam. It is only 12 in. long, 
314 in. wide and 6 in. high, yet is 
self-contained and requires no out- 
side power or additional tools, claims 
the manufacturer. 





Get Full Details of ugust, 1950, Lsting—Check and Mail Coupon to 
THE PETROLEUM ENGINEER 






A REGULAR FEATURE 


appearing in 


_ 


Engineer 


Irwin-Keasler Building 
Dallas 1, Texas 


(4) Air Cooling Equipment 

The Happy Company has just an- 
nounced its new line of air cooled, 
finned tube, radiator type cooling 
equipment. Some changes included in 
new design, according to the com- 
pany, include larger fan diameter in 
some sizes, betler support of fan and 
shaft, stronger construction, elimina- 
tion of air leaks, ete. 

Designs include both vertical and 
horizontal cooling sections, forced 
and induced draft. Special considera- 
tion has been given to proper sizing 
of units to give complete range of ca- 
pacities by using multiples of basic 
units for flexibility or single large 
units where variable speed drive is 
available. 
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VAPOR 
CONSERVATION 
EQUIPMENT 


For every vapor conserva- 
tion unit requiring a flexible 
seal, VULCAN has the an- 
swer. Coated fabrics which 
will withstand gasoline of 
high aromatic content, and 
even high sulphur content 
crude, have been developed 
by VULCAN. These mate- 
rials will withstand fumes 
and direct contact with the 
liquid. 

When making or buying 
vapor conservation equip- 
ment, specify VULCAN 
coated fabrics for every type 
of seal. If yours is a special 
problem in conservation, 
VULCAN can offer techni- 
cal help in the solution. 
Write for informative liter- 
ature. 


VULCAN 


RUBBER PRODUCTS, INC. 


(Formerly Vulcan Proofing Co.) 







First Avenue and 58th Street 
BROOKLYN 20, N. Y. 
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Wilson Manufacturing Company's new rig. 


(5) Drilling Rig 

Wilson Manufacturing Company 
has developed a new rig specifically 
designed to be used either with torque 
converters or direct engine drive. It 
can be purchased as a direct driven 
rig, without torque converters, and 
converters can be added at any time 
later, with no changes in rig or drive 
system. Or, it can be purchased with 
torque converters, and if desired 
torque converters can be removed and 
converted to direct engine drive. 

The new Wilson Torcair is available 
with chain driven rotary table, uni- 
versal shaft driven table, or with in- 
dependent table drive unit. The latter 
unit is available either with or with- 
out cathead shaft. Engine radiators 
are conventionally mounted in front 
of engines, if the purchaser desires, 
or they may be mounted over engines 
with a bevel gear and V-belt drive to 
fans to blow air upward. 


(6) Pipe Line Welding 


A new light weight mobile engine- 
driven direct current arc welder espe- 
cially designed for pipe line welding 
has just been released by Hobart 
Brothers Company, Troy, Ohio. 

This new welder, known as “Pipe- 
liner,” is for use on pipe lines where 
light weight equipment is essential for 
easy handling and moving, but with 
a hot, fast arc and enough engine 
power to keep production up to or 
ahead of schedule. Its generator is 
rated 250 amp at 40 v on 60 per cent 
duty cycle and has a welding range 
of 30 to 325 amp. 


(7) Underreamer 


Grant Oil Tool Company, Los An- 
geles, has developed a new under- 
reamer of the roller cutter type that, 
according to the company, performs 
with equal efficiency in hard and abra- 
sive formations normally requiring 
rock bits and in soft strata. This tool 
has a positive expanding action and 
a cutting capacity that assures full 
gage hole. One feature of the new un- 
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derreamer, states the manufacturer. 
is that it does not need to be taken 
out of the hole in order to reset the 
cutter assemblies, saving much hoist- 
ing time and energy. 


(8) Aircraft Refueler 

A 97-lb opposed twin-cylinder 
Onan Model CK engine provides the 
motive power for the Fuel-A-Plane, a 
self-propelled aircraft refueler man- 
ufactured by the Harman Equipment 
Company of Los Angeles. 

The Fuel-A-Plane has the Onan CK 
engine mounted in the rear, covered 
by a latticed engine housing, and the 
driver’s seat, which folds back for 
easy power plant accessibility. For- 
ward and reverse gear transmission is 
of a marine type. Power is delivered 
to the rear driving wheels through 
Twin Disc fluid couplings. When 
loaded to capacity, the unit cruises at 
10 miles per hour. 











BUSINESS FOR SALE? 


A nationally known and long 
established manufacturer in the 
capital goods field is interested in 
purchasing a small, going com- 
pany that produces a capital goods 
type of product or products. 


The product must have its 
major sales potential in the petro- 
leum and chemical industries, be 
adaptable to present manufactur- 
ing facilities. 

If for financial, management 
or marketing reasons, the owner 
or owners of such a company are 
contemplating its sale, please 
write Box 113, care of this publi- 
cation. 


All replies will be treated with 
the strictest confidence. 
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(9) Paint Coating 

The Wilbur and Williams Com- 
pany, Boston, Massachusetts, has de- 
veloped a new enamel, which it claims 
is entirely odorless, thus enabling 
painting to be done in the presence of 
food with no danger of food tainting. 

Supplied in white, the enamel dries 
dust free in three hours, it may be 
brushed or sprayed, and goes over 
damp or dry surfaces, painted or un- 
painted, the company claims. It is safe 
to use on fresh plaster walls with its 
undercoater. It is claimed to be re- 
sistant to gasoline, carbon-tetrachlor- 
ide, and lime in plaster. 


(10) Load Binder 

Roll Boomer Manufacturing Com- 
pany, Tulsa, Oklahoma, has designed 
anew load binder, which is marketed 
under the trade name Roll Boomer. 

A cable chain winding over an oval 
shaped drum permits 44 more take- 
up and additional pulling power, ac- 
cording to the manufacturer. This ex- 
tra take-up makes it unnecessary to 
take another bite in many cases and 
it is an important feature in binding 
loose material. As the chain is taken 
up, the pulling power increases until 
the handle is in closed position. Added 
flexibility allows the Boomer to con- 
form to the load, eliminating all side 
strain on the swivels. The Roll Boom- 
er releases the load gradually. 


(11) Stem Valve 

Granberg Corporation of Oakland, 
California, has announced a new stem 
valve, incorporating slow-closing, hy- 
draulically balanced features that, it 
is claimed, eliminates valve slamming, 
line shock, and difficult opening due 
to line pressure. 

The Granco valve has “finger-tip 
control.” Closing speed is adjustable 
over a wide range by an adjustment 
screw on the outside of the valve. Ad- 
justment can be made without drain- 
ing lines or product spillage. Positive 
sealing action is accomplished by use 
of a thiokol valve face that can be 
easily reversed. 

' Granco loading stem valves’ are 
stocked in 2. 214, 3, and 4 in. sizes 


with standard 125-lb flanges. 


(12) Compound Dispenser 

The technical equipment division of 
Turco Products, Inc., Los Angeles. 
California, have announced develop- 
ment of its new Handisan dispenser. 
Engineered with a haffle-plate at the 
lop, the Handisan dispenser makes it 
impossible to force open the lid and 
Wastefully scoop out handfuls of com- 
pound. the company claims. 
Designed for use with Turco Han- 
“isan, white granular hand-washing 
compound, the dispenser can be re- 

ed and maintained. 
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“e DURA HOOKS 
Sturdy ALL STEEL 
Packing Pullers 


HERE is a time saving device for removing 
old packing from stuffing boxes that will 
improve your man-power efficiency. DURA 
HOOKS are rugged, flexible hand-tools 
that can be used in “‘hard-to-get-at’’ places. 
For best results use two hooks as shown 
in illustration. Order your requirements 
to-day... 

DURA HOOKS - HANDY SETS 


Set No. Description Price 


Consists of 3 pairs of hooks, 7/2”, 11” & 15” 
Set AA in length. For use in packing spaces 1/4” to V2” $ 10.00 
incl. 

Consists of 4 pairs of hooks, 72”, 11”, 15” & 
Set BB 19” in length. For use in packing spaces 1%” 17.00 
to 5g” incl. 

Consists of 5 pairs of hooks,.7Y2”, 11”, 15”, 
Set CC 19” & 22” in length. For use in packing spaces 25.00 
W4" to 1” incl. 

Consists of 6 pairs of hooks, 7/2”, 11”, 15”, 
Set DD 19”, 22” & 30” in length. For use in packing 37.00 
spaces 14” to all over 1 inch. 


ABOVE PRICES U.S. ONLY ... ASK YOUR JOBBER OR ORDER 
DIRECT FROM FACTORY 
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KALAMAZOO ° IY MICHIGAN 


MANUFACTURERS OF METALLIC AND SEMI-METALLIC PACKING 
ROTARY MECHANICAL SEALS AND PACKING TOOLS 
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NEW SQUARE, FLUSH CASE GAGE 





ideal for symmetrical panels 
Saves space, improves appearance 
4%”, 6” and 8%” dial sizes 

all standard pressure ranges 


with or without internal illumination 


insist on HELICOID GAGES in the new 
square flush case for that next panel job 






to HM ELICOID 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC. 


Bridgeport 2, Connecticut 











(13) Snatch Block 

A new snatch block has been deyel. 
oped by LeBus Rotary Tool Works, 
nc., Longview, Texas, 

A new lock pin de. 
sign does away with 
any tool requirements, 
There are no threaded 
bolts or nuts. Within a 
matter of seconds, the 
wire line can he in. 
serted in the sheave by 
turning the lock pin to 
the right, then pushing 
the pin through the slot 
thereby releasing the 
side plate; by reversing this procedure 
the block is ready for use. This pro- 
cedure can be enacted when block is 
hanging in derrick or atop the gin 
pole without the use of tools, accord. 
ing to the manufacturer. 


(14) Rubber Tire Machines 


The availability of 2 new Lorain 
rubber tire machines, each rated at 
25 tons lifting capacity on outriggers 
at 10 ft radius, and capable of work: 
ing with 130 ft of boom, is announced 
by The Thew Shovel Company, Lo- 
rain, Ohio. These machines are known 
as models MC-504 and MC-504W and 
will be marketed under the trade name 
““Moto-Crane.” 





Both are new machines developed 
by modifying the recently announced 
Lorain-50 “Series” turntable and 
mounting it on newly designed, heavy- 
duty rubber tire carriers. The turn- 
table of these machines are powered 
by 6-cylinder gasoline engines. Power 
is delivered through a Twin Disc hy- 
draulic coupling power take-off and 
thence by a multiple strand roller 
chain drive to the operating mech- 
anism. 


(15) Reamer Stabilizer 


Security Engineering Company, 
Inc., San Francisco, California, is 
manufacturing and announces the 
general availability of the Reamer- 
Stabilizer. According to Security, 
when this tool is run between drill 
collars, it eliminates drill string whip 
and vibration, thus increasing the 
over all rig drilling efficiency. 

Security engineers state that more 
weight may be run on the bit without 
the usual undesirable effects of re 
duced directional control, drill string 
wobble, rock bit gyration, etc. Three 
angularly set barrel-shaped cutters 
contact the formation over their en- 
tire length. These cutters act as a large 
roller bearing contacting over one 
third of the hole circumference, ab- 
sorbing and transmitting to the for- 
mation all forces tending to start drill 
stem whip and rock bit gyration. 
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(16) Industrial Clothing 
devel. Chem-Wear Corporation states that DEA N BROTHERS PUMPS [NC. 
Vorks, industrial clothing made from Union , 
— ieee eS yen Seve 6 Type R2R Centrifugal Process Pumps 
in de. high degree of resistance to destruc- 
with tive chemicals at concentrations wide- 
nents, ly used in the industry. Resistance of 
‘eaded the new work clothing to chemicals 
thin a is inherent in the fiber, the manufac- 
s, the turer states; the fabric is not treated. 
e in- Although not fire-proof, Chem-Wear 
ve by is fire-resistant and will not support 
pin to combustion. a 
ishing In extensive testing, the company 
le slot reported further, Cheme-Wear cloth- 3X6 R2RSM “4691 mini teiinitieiaci eae 
ig the ing withstood more than 65 hr of — . 
edure continuous commercial laundering in 
$ pro: the highest caustic soap concentra- 
ock is tions used in launderies. This is rough- 
e gin ly equivalent to more than 120 aver- |, 
cord: age washings. 
(17) Chemical Pump 
s A gas driven rotary motor chemical 
orain pump has been added to the line of 
ed at the McCord Corporation, Detroit, 
ggers Michigan, Class “C” chemical pumps. 
work- In this new pump, according to Type R2R Process Pump 
unced McCord spokesmen, there are no pis- DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R, Heavy 
. Lo. ton rings, rockers, counter weights, pumps can be disassembled without discon- duty, brocess pumps are available in. eightee® 
nown or reciprocating parts to wear. A ro- | reget hg pty ~ sain tl furnish units "specially designed and con- 
ls oe structed for the particular work to be per- 
y and tor and four sliding valves are the type coupling, and unbolting the casing from _ formed. 
name only moving parts in the motor. This the cradle the entire cradle and complete (Capacities: 50 to 2000 Gallons per minute. 
‘ rotating element can be removed without Heads: Up to 400’. Speeds: 900 RPM to 
results in a compact and totally en- disturbing the suction and discharge piping. 4000 RPM. — 
loped closed unit. Motor shaft is fitted with BUILDERS OF OUTSTANDING PUMPS 
inced thrust bearings, and the entire unit 
and is manufactured to close tolerances. SINCE 1869 
ry PS 
— (18) Drilling Recorder CENTRIFUGAL and RECIPROCATING PUM 
vered Warren Automatic Tool Company, 
ower Houston, Texas, has developed a new 
c hy- device for recording on a strip chart 
~ and all drilling opera- Morizontal, Single Style, Double Act: 
roller tions by relating Pump. Designed to handle volatile 
nech- them to the various — 
positions of the 
traveling block. 
Known as a Rig 
pany, Runner, there are 
a, is no cranks, levers, 3833 
the or clutches for the Horizontal, Duplex, Double Acting, 
:mer- driller to operate. Side Pot, Piston Type, Oil Bath 
urity, A few notes and { Power Pump 
drill comments written 
whip directly on the 
the chart will provide 
a comprehensive 
more drilling report. 
si Mper Naess — . Durable. Duplex Packed Piston Pat- 
t ump tern Steam Pump, Side Pot Type 
tring more than 2 weeks 
Three of continuous operation, but the chart a i 6 
ites J} may be torn off daily if desired, with , DEAN BROTHERS PUMPS /NC.f 
r en- out losing the continuity of the record, 
large reports the company. A low pitched /NDIANAPOLIS /ND. \ 
one: Warning notifies the driller of routine Vays 323 W TENTH ST. Rays 
» ab- operations. A high pitched horn sig- Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
 for- nals the entire crew when the block a oe 
“drill approaches dangerously close to the Representatives in Principal Cities 
crown, 4 
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(19) Steam Jets 

The Series FM-1A Karbate Brand 
impervious graphite circulating steam 
jet is announced by National Carbon 
Division, Union Carbide and Carbon 
Corporation, New York City. The jet 
itself is made entirely of “Karbate” 
impervious graphite, while the riser 
is standard Karbate impervious 
graphite pipe fitted with a Neoprene 
i lexlock gasket at the submerged con- 
nection to the jet and a Type V flange 
connection at the other end, permit- 
ting simple connection to steam lines. 
They are available in two sizes, Size 
2 and 4, with riser assemblies up to 
9 {t-384 in. in height, and supplement 


the two types of Karbate impervious 
graphite heat exchangers that are used 
for indirect heating of open tanks. 


(20) Gear Speed Reducer 


Jensen Brothers Manufacturing 
Company, Coffeyville, Kansas, an- 
nounces the availability of a planetary 
gear speed reducer. The unit, named 
the GeartorK, consists of a system of 
planetary gears mounted in a frame. 
The electric motor is bolted directly 
to this frame. 

The GeartorK is available in a va- 
riety of sizes from 14 to 10 hp. Same 
sizes are available with double reduc- 
tion gear trains. 








“KILLER” SHALE SAYS: 


AND STAY AWAY FROM ANY WELL 
WITH A 
THOMPSON SHALE SEPARATOR! 
YOU WON’T HAVE A CHANCE! 


SAMPLE MACHINE 





Shale and abrasives don’t have a chance to chew up expensive 
drilling equipment when drilling mud is conditioned with a Thomp- 
son Shale Separator...only clean mud goes back into the well. If 
you are drilling deep, you’ll want the Thompson “DWF,” capable 
of handling maximum flow from the biggest mud pumps now in 
operation. Two other models available for shallow and medium 
depth wells. Attached SAMPLE MACHINE provides accurate 
foot-by-foot samples of cuttings. 


For complete data and 
specifications on all Thompson a 
models, write today for free 


IOWA PARK, TEXAS 


illustrated folder. 








KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 
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(21) Generator Set 

The Murphy Diesel Company’s line 
of diesel-electric generator sets was 
recenetly expanded to 11 models rang. 
ing from 60 to 133 kw. All models 
comprise Murphy diesel engines and 
generators engineered as complete in- 
tegral units and permanently aligned 
at the factory, Milwaukee, Wisconsin. 

Design features of the engines in. 
clude “true” diesel operation. unit 
fuel injection, 4 valves per cylinder. 
heavy chankshaft with large bearings, 
cil cooled pistons, and others. Sudden 
load changes are accommodated by a 
micro-control hydraulic governor. 
which maintains desired frequency 
and voltage with high accuracy. 


(22) Fuel Oil Treatment 

The American Sand-Banum Com. 
pany, New York City, has developed 
a new homegenizing fuel oil treat- 
ment, called Sabanol. According to 
the company, Sabanol disperses 
sludge and water in the oil, holding 
in suspension for intensive atomiza- 
tion and maximum burnability. It 
provides ce}loidal homogenization of 
sludge and emulsification of water in 
all grades of fuel oil. 

Claimed to contain a soot retardant 
and rust inhibitor, Sabanol is a neu- 
tral, concentrated, liquid fuel oil 
treatment, which, it is stated, is free 
of abrasives, benzene, petroleum solv- 
ents, alcohol, ether, carbon tetrachlor- 
ide, or any other chlorinated solvents. 


(23) Coupling Selector 

A handy new Flange and Coupling 
Selector, designed by Nooter Corpora- 
tion of St. Louis, Missouri, is now 
available upon request to all engi- 
neering personnel. This selector is a 
tool for engineers and draftsmen who 
must work with pipe and pipe con- 
nections. The slide rule presents at 
once all pertinent data for 150 lb and 
300 lb ASA Standard as well as for 
3000 and 6000-lb coupling. 

An easily read table-also shows wall 
thicknesses of standard, extra heavy. 
and double extra heavy pipe as well 
as for all schedules of pipe from 10 
through 160. 


(24) Valve Seat Insert 

A new valve seat insert is an- 
nounced by Martin Wells of Los An- 
geles, California, to meet all size spe- 
cifications for internal combustion en- 
eines. 

The manufacturer states that the 
alloy used in manufacturing this valve 
seat has been so formulated as to be 
free from checking and burning un- 
der extreme temperatures. Due to the 
density of this material, these seals 
have the faculty of dissipating the 
heat trapped in the valve and mater!- 
ally reduce valve temperatures. 
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(25) Steam Cleaner 


The development of the Super-Duty 
Hypressure Jenny steam cleaner has 
heen announced by Hypressure Jenny 
Division, Homestead Valve Manufac- 
turing Company, Coraopolis, Pennsyl- 
yvania. As a steam cleaner, Super-Duty 
Hypressure Jenny is said to clean 
srease, grime, and dirt from machin- 
ery and equipment 48 to 60 times 
faster than by hand methods; and 
even six times faster than any extra- 
heavy-duty steam cleaner. Its 300 gal 
per hour capacity will operate from 
one to four cleaning guns. Full oper- 
ating pressure is reached within two 
minutes from a cold start, the com- 
pany claims. 

Super-Duty Hypressure Jenny is 
made in trailer mounted, portable, 
and stationary models. Standard 
equipment on all models includes one 
\, in. hypower cleaning gun, one 25 
ft length each of 1% in. and 34 in. 
vapor hose, and a choice of either 
gasoline engine or one-horsepower 
electric motor. 


(26) Relay Systems 


Research laboratories for Motor- 
ola, Inc., Chicago, Illinois, are intro- 
ducing a new line of microwave relay 
equipment to the communications in- 
dustry. The new equipment provides 
multiplexed radio channels capable of 
transmitting and receiving telephone, 
telegraph, teletype, telemetering, and 
supervisory control signals over a 
cross-country microwave relay circuit. 
The basic system is designed to oper- 
ate on any one of the 15 channels al- 
located in the 6575-6875 mc band. 

The Motorala microwave systems 
feature double FM sub-carrier type 
nultiplexing, passive flat reflector an- 
tenna systems with all electrical com- 
ponents including the complete RF 
assembly installed at ground level, 
and built-in test equipment and termi- 
nal facilities for telephone, teletype, 
telegraph, telemetering, and supervi- 
sory control circuits. 


(27) Water Softener 


A new unit for softening water, 
combining the advantage of both hot 
and zeolite processes for water treat- 
ing, has been announced by Cochrane 
Corporation, Philadelphia, Pa. 

In this hot process zeolite water 
conditioner the zeolite is the second 
stage. The first stage precipitates the 
bicarbonates and the magnesium. The 
salt-regenerated zeolite removes the 
remainder of the hardness. This new 
plan is made possible by the fact that 
the new high temperature-resistant 
resins are employed as zeolite, resins 
that will handle both the high tem- 
peratures and the pH values found in 
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the effluent water from the first stage: 
zeolites employed earlier have been 
disintegrated by temperatures above 
120 F. 


(28) Hand Threader 


A new hand threading tool for use 
with “Karbate” impervious graphite 
pipe has been announced by National 
Carbon Division, Union Carbide and 
Carbon Corporation, New York City. 
The new tool makes it possible to cut, 
thread, and install pipe on the job. 
The hand threader cuts “Karbate” im- 
pervious graphite like wood, produc- 
ing clean, sharp threads, the manu- 
facturer claims. 











(29) Motor Cooling 

The Elliott Company, Jeannette, 
Pennsylvania, has introduced a new 
method for cooling large enclosed 
motors. Situated at the top of the 
Elliott Unit-Cool’d design is a finned 
tube air-to-air heat exchanger. com- 
prising a single rectangular unil. A 
fan draws cooling air from outside 
the motor, through the tubes. and out 
the front of the motor enclosure. Air 
within the motor is passed over the 
finned tubes, cooled and recirculated. 

For cleaning or inspection, remov- 
al of a single face plate exposes all 
cooling tubes and a wire brush or 
tube cleaner can be passed through. 





NELSON EIEMGEINEGI 
12. Wh these features 


e@ Wide Volume and Pressure Range 
e Safety in Hazardous Locations 
e Air-tight, Oil-sealed Packing 











Wsias 











@ Easy Accessibility of Valve Assemblies 


For ACCURATE chemical 


proportioning in the petroleum 


industry you'll find the efficient answer 


in a Nelson pump. If a standard 


Nelson pump doesn’t meet your require- 
ments we'll solve your problem with 

a special job-designed unit. For gas- 
oline gum inhibiting, acid and sludge 
prevention, treating of emulsions—and 
for other applications where propor- 
tioning or sampling of liquid or chemical 


solutions is desirable—Nelson chemical 


proportioning pumps are ideally 
suited. They were pioneered in oil 
fields and refineries of Wyoming. 


Write for descriptive folder. 


@ BOOTH 260—National Chemical Exposition 
Chicago—Sept. 5-9 


WRIGHT CHEMICAL CORPORATION 


Specializing in Water Conditioning 
GENERAL OFFICE AND LABORATORY—635 W. Lake Street, Chicago 6, Ill. 
j OFFICES IN PRINCIPAL CITIES 


Sole Distributor of Nelson Chemical Proportioning Pumps 








(30) Process Pumps 

A new bulletin W-341-B14 on Type 
HM process pumps has been pub- 
lished by Worthington Pump and 
Machinery Corporation, Harrison, 
New Jersey. This vertically-split, sin- 
gle stage, volute centrifugal process 
pump is pictured in a 4-page bulletin 
that includes sectional drawings. A 
versatile pump, it is designed for 
process work in the chemical, paper, 
petroleum, and allied industries. It is 
capable of pressures up to 450 psi, 
will withstand temperatures up to 
500 F, and will take corrosive and 
non-corrosive liquids, states the man- 
ufacturer. 


(31) Price Catalog 

A descriptive price catalog for Red 
Devil valve seat pullers for slush 
pumps has been issued by Oil Well 
Manufacturing Corporation, Los An- 
geles, California. This catalog, known 
as P-111, contains cutaway diagrams, 
explanations, sizes, dimensions, and 
completep rices on valve seat pullers 
and parts for practically all makes of 
slush pumps in use today. 


(32) Pipe Fittings 

The Kennedy Valve Manufacturing 
Company offers the new Bulletin 104, 
which describes the complete line of 
Kennedy cast iron, malleable, and 
bronze fittings. It covers the recent 
additions of cast-iron screwed, 
flanged, sprinkler, and extra-heavy 
malleable fittings to the line, which 
make it one of the most complete and 
extensive in the industry. 


(33) Metering Element 

The Foster flow tube, a new devel- 
opment in primary elements for the 
measurement and control of fluid 
flow, is fully described in Foster En- 
gineering Company’s new 4-page bul- 
letin. This new flow tube is essentially 
a differential producer that can be 
used with properly calibrated conven- 
tional recording, indicating, integrat- 
ing, or control instruments, the com- 
pany states. 

The device consists of a short spool 
piece with an inner sleeve equipped 
with two groups of pressure nozzles, 
one set pointing upstream and the 
other downstream. These nozzle 


groups are interconnected by common - 


pressure rings from which connec- 
tions are made to the meter. 
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PUBLICATIONS LISTED ARE 
SENT FREE UPON REQUEST 


(34) Liquid Line Filter 

Marvel Engineering Company, Chi- 
cago, Illinois, has issued a 4-page 
folder on the Marvel synclinal filter, 
which is now available in housings 
for line installations. 


Marvel liquid line filters are in- 
stalled in low pressure pipe lines to 
filter oil or other non-corrosive liq- 
uids, where it is imperative that for- 
eign matter be filtered out, such as 
all types of circulating and lubricat- 
ing systems. 

Graduated sizes and choices of 
meshes are available to fit specific 
jobs, where capacity above a single 
unit is needed a multiple installation 
can be used. Except for gaskets, all 
parts are made of metal to assure a 
strong and serviceable unit. The outer 
shell is made of steel. 


(35) Three Dipropionitriles 

American Cyanamid Company, New 
York City, has recently published 
a technical bulletin covering three 
dipropionitriles, which have been 
made available by the company. They 
are B,B’-oxydipropionitrile, B,B’- 
thiodipropionitrile, and B,B’-iminodi- 
propionitrile. These compounds, al- 
though excellent solvents for most or- 
ganic compounds, are immiscible 
with aliphatic hydrocarbons and pos- 
sess an unusual selectivity for aromat- 
ic compounds. 

The selectivity. is demonstrated by 
the extraction of benzene of better 
than 90 per cent purity from a mix- 
ture with benzene. Such separations 
as that of monomethylaniline from 
dimethylaniline, extremely difficult by 
other methods, may be successfully 
carried out using any of these three 
compounds, the company claims. 


(36) Reference Chart 


A new rope reference chart has 
been designed and produced by New 
Bedford Cordage Company, New Bed- 
ford, Massachusetts, which gives spec- 
ifications on manila, nylon, and sisal 
ropes. 

This wal] chart measuring 17 by 
22 in. is attractively designed. Such 
data as rope diameter, circumference, 
approximate net weight of 100 ft, 
approximate gross weight full coils, 
breaking strength, and working 
strength is included for sizes ranging 
from ;*; to 334 in. in diameter. 


(37) High Nickel Alloys 

Two new technical bulletins on the 
properties of high nickel alloys have 
been issued by The International 
Nickel Company, Inc. Both are 24 
pages in length and contain charts, 
tables on compositions and_ proper. 
ties, working instructions, etc. 

Technical Bulletin T-7, one of the 
two, is entitled, ‘Engineering Proper. 
ties of Inconel.” In addition to infor. 
mation on Inconel, it contains ma- 
terial on Inconel “X’’, one of the 
newer age-hardenable Inco nickel 
alloys. The second publication js 
Technical Bulletin T-9 and deals with 
the engineering properties of “K” 


Monel and “KR” Monel. 


(38) Equipment Catalog 

McNally Pittsburg’s Catalog 550 
carefully itemizes babbitted journal 
boxes, roller bearing pillow blocks, 
centrifugal slurry pumps, water valves, 
conveyor takeups, roller holdbacks, 
and perforated steel screen plates. 
Also included is specification infor- 
mation on conveyor and drive pulleys, 
V-belt sheaves, gears, sprockets, 
shafts, and keys. 


(39) Diesel Engine 

Publication of a new bulletin de- 
scribing and illustrating the Nord- 
berg 4-cycle, 16 in. duafuel diesel en- 
gine is announced by Nordberg Man- 
ufacturing Company, Milwaukee 7, 
Wisconsin. 

This engine, Type FSG-16, is built 
in supercharged or non-supercharged 
units from 5 to 8 cylinders with a 16 
in. bore and 22 in. stroke. The horse- 
power range at an operating speed of 
327 rpm is from 730 hp for the five 
cylinder non-supercharged engine to 
1750 hp for the eight cylinder super- 
charged unit. 

Bulletin 177 illustrates various 
power applications of this duafuel en- 
gine that operates on gas fuel with 
pilot oil, on oil fuel, or on interme- 
diate proportions of either fuel. The 
engine is also adaptable for operation 
on sewage or low heat value gases. 


(40) Casing Scraper 

A new brochure has been issued by 
Baker Oil Tools, Inc., describing the 
design and function of two different 
types of casing scraper. A vertical 
blade type is recommended for use 
when the rotary rig still is up, and 
only hardened cement or a limited 
number of gunshot burrs are to be 
removed. It is usually run first above 
the bit while drilling out cement, and 
is designed to remove protruding 
burrs as well as the thin sheath of 
cement invariably left even after the 
maximum gage bit has been used for 
drilling out. 
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(41) Laminated Panels 

An illustrated 12-page booklet giv- 
ing complete details of a new lami- 
nated panel designed to provide effi- 
cient, permanent curtain walls or in- 
terior partitions, is being offered by 
the Kaylo Division of Owens-Illinois 
Glass Company. 

The booklet describes Kaylo lami- 
nated panels a “sandwich” product 
9 in. thick with faces of cement-as- 
bestos board and an inorganic core 
of Kaylo Insulation. In addition they 
are available with wood veneer, and 
metal facings. Each standard 4 by 
8 ft Kaylo laminated panel provides a 
complete wall section, 32 sq ft in area, 
weighing only about 200 lb which 
makes for speed of erection, the book- 
let points out. 


(42) Flow Instruments 

A complete new 28-page illustrated 
catalog describing new developments 
in exhibiting and controlling flow in- 
struments for all industries, has just 
been published by Fischer and Porter 
Company, Hatboro, Pennsylvania. 

The basic Fischer and Porter de- 
vices for coupling a primary meter- 
ing element to a secondary or ex- 
hibiting instrument are discussed in 
this catalog along with the “Magna- 
bond” magnetic clutch and the elec- 
tric impedance bridge transmitting 
systems. The exhibiting instruments 
illustrated and described are, flow 
indicators, recorders, integrators and 
anew pneumatic controller unit. 


(43) Electrical Connectors 

Mines Equipment Division of the 
Joy Manufacturing Company, Pitts- 
burgh, Pennsylvania, announces the 
availability of a new 8-page, 2-color 
Bulletin No. MC-108-2. This booklet 
illustrates and describes the com- 
pany’s standard line of molded neo- 
prene rubber electrical connectors and 
associate equipment such as lamp 
sockets, distribution centers, and vul- 
canizers. 


(44) Trenches 


A 12-page catalog describing the 


‘Parsons Model 310 Trenchliner and 


illustrating its extra large work ca- 
pacity features is available for gen- 
eral distribution. Trenchliners are de- 
signed and produced in five sizes by 
the Parsons Company to excavate 
trenches from 5 in. to 6 ft wide. Sit- 
uated in Newton, Iowa, Parsons is a 
subsidiary of the Koehring Company 
of Milwaukee, Wisconsin. 

Digging 17 ft deep and 11% to 6 ft 
wide in a range of 16 to 21 cutting 
widths. more than 50 photographs in 
the new catalog describe the high ca- 
pacity production features incorporat- 
ed in the 310 Trenchliner. The bulle- 
tin also points out how this Parsons 






Trenchliner, equipped with a range of 
45 digging feeds, will operate under 
any working condition. Digging feeds 
range from 8 in. to 151% ft, moving 
from 114 to 31% cu yd per minute. 


(45) Check, Plug Valves 


Falcon Products, Inc., Pomona, 
California, has published a new 12- 
page colored catalog featuring every 
current model of Falcon-Greenwood 
valve; the vertical swing check, the 
triple action safety quick closing, and 
the combination check and plug valve. 

Complete specifications, prices and 
installation recommendations are in- 


cluded. 


TANK CAR = 


7, 


INTERIORS ‘4 


cleaned faster to speed up turnaround 


(46) Fire-Proof Door 


A colorful and informative 4-page 
brochure describing a new wood- 
faced fireproof door is now available 
from the Kaylo Division, Owens-IIli- 
nois Glass Company, Toledo 1, Ohio, 
manufacturer of the door. 

The Kaylo Firedoor has a fire rat- 
ing for Class B and C openings from 
Underwriters’ Laboratories, official 
testing agency of the National Board 
of Fire Underwriters. The unique fea- 
ture of this door, the company claims, 
is its inorganic Kaylo core that does 
not burn, is rot and vermin-proof, 
and affords exceptional dimensional 
stability even in extremes of climate. 
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SEND for this FREE Booklet. 
Itis full of useful information 
on general maintenance 
cleaning. Covers all divisions 
of the Petroleum Industry— 
production, processing, 
transportation, marketing. 
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Wirn the Oakite Interior Tank Cleaner you 
can count on much greater availability of tank 
cars. This unit cuts tank car cleaning time 70%. 
It eliminates manual brushing, scraping and 
steaming-out. With this completely automatic 
cleaning unit you can condition light-oil carriers 
in 14 to 1 hour. Crude, creosote or asphalt carriers 
take from 1 to 3 hours. 


Contact your local Oakite Technical Service 
Representative for complete installation details 
on this scientifically designed mechanical spray- 
detergent cleaning method. Or write Oakite 
Products, Inc., 44C Thames Street, New York 6, 
New York for illustrated folder F-7679. 


Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 


TRADE MARK REG. U.5.PaT. OFF, 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS ¢ METHODS e¢ SERVICE 
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(47) Water Treatment 

Prevention of lime scale deposition 
by “threshold treatment” of the water 
with Calgon is described in a new 
folder offered by the manufacturer, 
Calgon, Inc., Pittsburgh, Pennsy]l- 
vania. Calgon, a vitreous sodium 
phosphate, is dissolved and the solu- 
tion is added continuously to the 
water, effective concentrations rang- 
ing from about | to 10 parts Calgon 
per million of water. 

Slightly higher concentrations have 
proved effective, it is added, in elimi- 
naling deposition of other scale-form- 
ing salts such as calcium sulfate, cal- 
cium sulfite, and various salts of 
barium, as well as calcium carbonate. 
Typical applications of threshold 
treatments are cited. 


(48) Pumping Unit 

\ new catalog, published by Lacy 
Oil Tool Company, is now available. 
lt describes and illustrates in detail 
the principle of the Lacy air balanced 
pumping unit. Included is a wide vari- 
ety of installation photos together with 
operating characteristics of the unit. 

Comparative dynagraph cards 
showing relative polished rod load 
ratings help to explain the air balance 
system of the pumping jack as em- 
ployed by Lacy. Catalogs obtainable 
from Lacy Oil Tool Company. 


1. V-type design provides a more compact power package for VE 4 
easier, more adaptable installation on original equipment. == 
7 


2. V-type design means lighter weight, adding to ease of 


handling and mobility. 


3. V-type design provides most efficient air cooling — the 
air blast travels only half as far as required for a 4-cylin- 


der “‘straight-in-line’’ engine. 


4. More uniform cooling of V-type engines assures more 
economical and smoother engine performance; lower main- 


tenance cost; longer engine life. 


5. V-type cylinders are cast in pairs, 2 cylinders to a block, 
thus greatly reducing replacement cost if and when that 
should be necessary and simplifying servicing. 


engineering know-how that goes into all Wisconsin Engines... 
4-cycle single cylinder, 2-cylinder and 4-cylinder models, in a 


Wisconsin V-type 4-cylinder design is typical of the advanced VP.4 
, 
5 
complete power range from 3 to 30 hp. Write for detailed data, ; 
8 






WISCONSIN MOTOR 


Corporation 
MILWAUKEE 46, 


WISCONSIN 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


(49) Water Heaters 

Patterson-Kelley Company, Inc., 
19 Wilson Avenue, East Stroudsburg, 
Pennsylvania, has published a two- 
color, 38-page bulletin on instantane- 
ous hot water heaters and heat ex- 
changers. Included are capacity tables 
based on forced circulation with the 
water to be heated having a definite 
pressure to circulate the water through 
the heater. Water chambers are fur- 
nished in 2, 4, or 6 pass construction, 
depending upon the operating condi- 
tions. 


(50 Insulation Protection 

Literature is available on a new 
type of insulation protection trade- 
named Overkote, marketed by Aber 
Company, Inc., Houston, Texas. The 
material is compounded for use as a 
final weatherproofing and protective 
coating on insulation used on such 
equipment as chillers, topping units, 
storage tanks, ells, valves. and various 
vessels utilized in the chemical and 
refinery fields. 

It is adaptable whether installations 
are hot or cold. The product is readily 
trowelable, furnishes a tough, long 
lasting coat when dry. According to 
the manufacturer, it offers greater ad- 
hesion, less shrinkage, and shows min- 
imum effect from both extreme tem- 
peratures and weather. 



























26.8 to 31 hp, 


WRITE TO HARLEY SALES CO. 
510 ATLAS BUILDING, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
505 SOUTH MAIN ST., WICHITA, KANSAS 
Olt FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 


(51) Service Pumps 

Layne and Bowler, Inc., Memphis, 
Tennessee, has recently published q 
16-page booklet on its close coupled 
service pumps. Photographs, cross. 
section diagrams, and explanations 
make up the bulletin. 

Motor driven pumps, the company 
states, may be equipped with auto. 
matic or remote control for startins 
and stopping and with automatic 
solenoid actuated lubrication. Only 
one adjustment is necessary and it’s 
made as the surface is installed. 

Lane short coupled pumps are 
available in capacities ranging from 
50 gal to 20,000 gal a min delivered 
against any head. 


(52) Protective Coating 
Bitucote Products, a division of 
Bridges Paving Company, St. Louis, 
Missouri, has made available an at- 
tractive, 2-color bulletin on the char- 
acteristics, uses, and actual applica- 
tions of Bitucote protective coating 
a general purpose emulsified asphalt 
used for protecting a great variety of 
structures. . 
This new bulletin illustrates & ac- 
tual uses of Bitucote protective coat- 
ing where its resistance to acids, 
fumes, alkalies, salt spray, brine drip. 
actinic rays of the sun and the ele- 
ments was a prime consideration. 
















THe Homocenizine Fuet Oi TREATMENT 


Clean and Complete Combustion 


with ALL 
Grades of Fuel Oil 
DISPERSES 
Sludge and Water 
HOLDS IN SUSPENSION 


Providing Intensive Atomization 
and Maximum Burnability 


Guaranteed Harmless to Personnel 
and Equipment 
Non-Toxic @ Non-Corrosive ® Non-Explosive 
Flash Point Over 200°F. 


Contains an Exclusive Soot Retarder 
and Rust Inhibitor 


Send for Folder 
and—SAVE WITH SABANOL 
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> Natural Gas Economies, by Joseph A. Kornfeld. The 
Transportation Press, P.O. Box 381, Dallas, Texas. Pages, 
261. Price, $5. 

This book presents a study of the principal economic 
problems facing the nation’s natural gas industry. Finance 
is treated from the standpoints of security issues, construc- 
tion expenditures, and financial statement analysis with case 
histories illustrating the financing of several types of expan- 
sion and construction. Various kinds of underground stor- 
age and their relative cost of construction and operation are 
discussed, along with a detailed development of reserves, 
production, and demand. In the chapter on transportation, 
recent trends in pipe line construction, and the basic eco- 
nomic principles governing the selection of natural gas pipe 
lines, are outlined. 


> ASTM Standards on Petroleum Products and Lubri- 
cants, prepared by ASTM Committee D-2, American Soci- 
ety for Testing Materials, 1916 Race Street, Philadelphia 3, 
Pennsylvania. Pages, 1422. Price, $5.50 (paper binding). 
$6.15, cloth binding. 

This publication lists the various ASTM standard and 
tentative methods of test and specifications pertaining to 
petroleum, and the regulations and personnel of Committee 
D-2 and its subcommittees and technical committees. In- 
cluded also as information only are 10 proposed methods 
of test, which are published in draft form for the purpose 
of soliciting comments. Such methods have not been for- 
mally approved by the Society, and are distinguished from 
the standards and tentatives by the absence of an ASTM 
serial designation. 


> Geologia de Mexico, by Ing. Valentin R. Garfias, Ing. 
Theodore G. Chapin. Editorial Jus, Mexico. Pages, 202. 
Price, $2.05. 

Written in Spanish, this paper bound book summarizes 
and brings up to date the geology of Mexico. It includes a 
nearly complete bibliography, maps, graphics, and cross- 
sections in folded inserts. The two authors have been in 
some phase of geology for a number of years. Garfias is a 
former professor of petroleum engineering at Sanford Uni- 
versity, and for several years was in charge of foreign oper- 
ations of Cities Service Company. Chapin is a former chief 
geologist of the United States Geological Survey in Alaska, 
and for over 20 years chief geologist of the Cities Service 
interests in Mexico. 


> First Annual Institute on Oil and Gas Law, South- 
western Legal Foundation, Matthew Bender and Company. 
Inc., 149 Broadway, New York 6, New York. Pages, 623. 
Price, $16.50. 

Included in this publication are the papers presented at 
the first Oil and Gas Institute held last year. The progress of 
the oil industry constantly opens up or exposes legal areas 
and problems requiring definitive discussion, states Wallace 
Hawkins, president of the Magnolia Petroleum Company. 
And this book, Hawkins adds, is the product of the Insti- 
tutes careful selection of topics designed to cover such larger 
problems at a regional or industry level. 

[Important present-day problems of the oil and gas indus- 
ly are discussed by a group of lawyers who are acknowl- 
edged’ authorities on specific phases of oil and gas law and 
taxation as it affects the oil and gas industry. 
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Basic ““HC"’ Unit may be 
used in multiples for 
greater cooling capacity 
or combination of serv- 
ices. 








IMPORTANT FACTS ABOUT THE “HC” 


@ LOW COST—small initial investment, economical maintenance. 

@ VERTICAL AIR DISCHARGE—eliminates cross wind effects. 

@ HIGHLY EFFICIENT—airfoil section fan. 

@ MULTIPLE INSTALLATIONS—provide greater capacity, com- 
bined services. 

@NO VIBRATION—adjustable pitch fan mounted separately 
from unit. 

@ LARGE CAPACITY—water cooling, from 600,000 Btu/hr up; 
oil cooling, from 20,000 Btu/hr up. 

@ LOW HP REQUIREMENT—1 to 10 hp per fan. 

@ EASY INSTALLATION—simplified piping and frame construc- 
tion. 

@ CORE GUARD SCREEN—protects cores from falling objects. 


e Here is another development by Young providing high efhi- 
ciency cooling and condensing at low initial and operating costs. 
The Dual coil “HC” is designed for water and lube oil cooling. 
Manifolds are available for all types of coils. Four sizes, with 
2, 4, 6 and 8 coil installations, provide exceptional versatility in 
heat transfer service. The 4 or 6 blade fan, serving each two coil] 


| unit, may be mounted directly on the fan. motor shaft, or pow- 


ered by a V-belt or gear speed reducer drive. Full details about 
the new “HC” Units, or other Young Heat Transfer Products, 
are available on request. , 


YOUNG 


HEAT TRANSFER PRODUCTS FOR 
AUTOMOTIVE AND INDUSTRIAL 
APPLICATIONS. 


HEATING, COOLING, AND AIR 
CONDITIONING PRODUCTS FOR 
7 HOME AND INDUSTRY. 
T.M. REG. U.S. PAT. OFF. 


[YOUNG RADIATOR COMPANY 


DEPT, 210-H, RACINE, WISCONSIN 


Plants at Racine, Wisconsin and Mattoon, IIlinois 


DISTRIBUTORS * J. R. Meek Company, 1341 S. Boston St., Rm. 109, Tulsa, 
Okla. ¢* Flournoy & Everett, Inc., 5043 Santa Fe Ave., Los Angeles 58, Calif. 
H. J. Young, 206 Montgomery Bldg., Muskegon, Mich. ® Others in Principal Cities 
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EAN LIQUIDS | ipctsieines CBs Sierhae tora ut 


gre te" 1 Pages, 61. Price, $2. 
thick or thin 






















This publication includes four papers that have won 
various engineering contests sponsored by the Hydraulic 
Institute for the employees of its members in the many 
phases of the pump industry. The four sections deal with 
cavitation in centrifugal pumps, centrifugal pumps in the 
process industries, operation of centrifugal boiler feed 
pumps, and submergence for centrifugal condensate pumps, 


> Gas Transportation System Calculations, by Ben ja. 
0 nt min Miller. Moore Publishing Company, Inc., 9 East 38th 
QUIET — Street, New York 16, New York. Pages, 226. Price, $7.50. 


EFFICIENT This book is made up of a series of 40 articles appearing 
DEPENDABLE in Gas Age during 1947 and 1948. The articles, prepared 

under the title, “Gas Transportation System Calculations,” 
This Roper 3600 Series Pump is a motor-driven unit with have been altered only slightly. A table of contents, lists of 
totally enclosed anti-friction gear reduction, mounted tables, figures and formulas, and a preface have been added. 


on a steel bedplate. Furnished with or ready to receive 
a standard motor. Capacities from 40 to 100 g.p.m. 
Other models in double and multiple units also available. 


> Combined Social Security and Withholding Tax 












Roper motor-driven pumps are highly efficient for pump- Chart, Delbridge Calculating Systems, Inc., St. Louis, Mis- 
ing oils, greases, solvents, thinners, paints, syrups, etc. souri. Pages, 34. Price, $7.50 (Monthly Payroll Period, $10.) 
in industrial plants and process industries. They handle Employers can now combine social security and with- 
a wide range of thick or thin clean liquids efficiently, holding taxes in one item instead of making two separate 
quietly, economically. deductions. The Delbridge chart shows the amount of the 
Write for complete information new 114 per cent FICA deduction, the amount of income tax 

Prreun to be withheld, and the combined amount of the two tax 

SwEeT’s deductions. It also shows the special 15 per cent deductions, 


—a P. the daily and miscellaneous payroll period deductions, from 
GEO. D. oc ot one to poi days, as dienes pee without the use of 
yzuinots| multiplication or division. 

Use of the chart simplifies the payroll tax deduction 
| record work by recording only the combined amount instead 
| of making two separate tax entries. 


728 Blackhawk P 
ROCKF oRD, 

















X A.P.1. PIPE COUPLINGS 
All Sizes and Types for Oil Field Use 








LINE PIPE COUPLINGS A.P.I. CASING COUPLINGS A.P.I. 
Yg’’ to 12’’—Seamless and Special 4V2"’ to 13%"’—Long or Short 


Processed—Black or Galvanized 
HYDRAULIC COUPLINGS 
PLAIN TUBING COUPLINGS A.P.I. Vg"’ to 3/’—Seamless 


1” to 3’’—Seamless 











REAMED AND DRIFTED A.I.S.I. 
A" to 12" — 1 P d 
EXTERNAL UPSET TUBING %,"' to Seamless or Spl. Processe 
COUPLINGS A.P.I. DRIVE PIPE COUPLINGS 
%," to 3¥2’’—Seamless ¥%"’ to 12’’—Seamless or Spl. Processed 













Consult Our Nearest Quick Service Sales Office: 







Albany, N. ¥.—Albert L. Becker, 434 Clinton Ave. Los Angeles—James A. Riordan Co., 1400 Santa Fe Ave. 
Baltimore—Ted Barto, 2301 N. Charles St. Minneapolis—Lin J. Krause, 200 Lumber Exchange 
Boston—W*m. F. Bennett, 24 Spring St., Somerville Newark, N.J.—Murray Eskin, Industrial Office Bldg. 
Buffalo—W. E. Spencer & Assoc’s, 241 S. Elmwood Ave. New York—Henry Stein, 50 Cliff St. 

Chicago—Harry A. Jay, 122 So. Michigan Ave. Philadelphia—J. Ww: Worthington, 401 N. Broad St. 
Denver—Earl H. Jones & Co., 1863 Wazee St. Portland, Ore.—Earl H. Jones & A. 1933 NW 12th Ave. 
Detroit—Thomas L. Osberger, 19451 Livernois Ave. Richmond, Va.—P. C. Abbott & Co., Mutual Bldg. 

Erie, Pa.—R. J. Maggi, Box 711 San Francisco—Earl H. Jones & Co., 1150 Folsom St. 


Houston—Henry H. Paris Distributor, Inc., Bo 932 
Kansas City, Mo.—Wm. J. Hebenstreit, 3122 Coleman Rd. 


FACTORY "PHONE: ELM GROVE 3296 


Witidalivien Pratt aa teniiiarheel ay Uni 


ELM GROVE STATION WHEELING, W. VA. 


Seattle—Earl H. Jones & Co., 619 Second Ave. 
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